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PYELOGRAIMIIC CIIAXGES IN XECIJOTIZIKG 
REXAL I’APILLITIS 

IJITlIi;!. WALL 

From lioriic^ UospUnl, S(. Loui^, and Ihihf rftih/ //os;>i/«/, Attfjnsla, Ccorqta 

Xccroti/iiig papillilis hns long heoii chtiihlEhcd as a definite entity and is not 
infrequently oneountoicd in patients with diabetes mellitns; approximately 
live per cent of diabetic deaths have been attributed to this lesion (Pellcgim, 
Ring; Edmondson, iilartin and Ex'ans). The clinical and pathological pictuic 
of the disease, its etiologj- and pathogenesis have been widely considered m the 
last few yeai-b, but verx' little infonnation is availalile on the pyclographic ap¬ 
pearance of the lesion. This lepoit is conceined with pyclogiaphic changes in 
three iiatients with this disease. 

The lesion is of inological impoitanee because its pj’elograpliic appeaiame is 
similar to that of icnal UibciculO'is (llariison and Bailej’) and the pioblcm of 
diffciential diagnosis m.ay aiisc from jiyclograpby when the clinical etiologj' is 
not distinct. Papillarj- renal necrosis was first described bj- Von Fiiedieich in 
1877 at autopsy, and the first pj’elogtaphic changes were icpoitcd bj' Gunther 
in 1937. It is known to occur most commonly in diabetics, l..> poi cent of all 
dc.aths having been attiibuted by Pellcgrin and Ficderick to this complication 
of diahetco mellitus. Other etiological factors have been postulated, paiticu- 
larly obstructive uropafhy (Edmondson, Mailin and Evans; IVicsol and Mc¬ 
Manus; Tamaki and 'Whitman). Retrogiadc pj'clograms (Eskehmd), amj’loid 
degeneration (Mcllgrau), and poii-aiteritis nodosa aKo have been considcicd 
as causes. The other urological factor of .significance is the fact that the lesion 
n> not nccessarih' teiminal, as healing has been observed at least twice (Ed¬ 
mondson, Maitiii and Evans; Wicscl and McManus). Prompt diagnosis and 
management of cause, i.c , diabetes, obstniction, etc., and of urinaij' tract in¬ 
fection arc aiiparent .as essential to the welfare of patients with this lesion. One 
such case of healing, the fimt to be reported bj- pj-elographic demonstration, 
is included in this report (case 1). 

The clinical picture is x'ariablc within ccitam limits, but in gcncial has been 
one of maikcd uppoi uriiiarj’ tract infection, tenderness in the costoi’Citebial 
angle, sloughing of papilla with passage of tissue fragments, oligmia and later 
polyuria and nitrogen letention. It is impoitant to maintain a degree of sus¬ 
picion in likely candidates, .so as to allow eaily clinical and pyclogiaphic diagno¬ 
sis which will piomote eaily correction of causative agents and vigoious thera¬ 
peutic legimens. 

The pj'ologiaphic abnormalities hax-e been described and usually follow the 
pattern that would be expected fiom destructive lesions of the renal papillae 
I'hich are loss of calj'ceal aichitcctuic with deformity, iiregulaiitj' and cavita¬ 
tion of the leiial calj-x. Anj' degiee of such changes may occui as demonstrated 
Ill the three cases piesented. Enlargement of the lenal outline also was observed 
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in each case, apparentl}'- due to parenchjunal inflammatory reaction. In no case 
was there evidence of mechanical obstruction or stasis present. The differential 
diagnosis most often is from that of renal tuberculosis, ljut tumor of renal pelvis, 
chronic nonspecific pyelonephritis, actinomycosis or other ulcerative lesions 
may be considered. 

Review of the literature reveals that over 100 cases of papillary necrosis have 
been reported and it is no longer considered a rare lesion, but only eight with 
definite pyelographic demonstration could be found. jSIost authors concur in 
the belief that antemortem diagnosis could be made more often if urographic 
studies were employed in likely candidates. 

CASE REPORTS 

Case 1. (E. H.) A 57 year old white woman, a known diabetic of 25 years’ 
duration, was admitted to Barnes Hospital on August 15, 1950. On admission 
she was febrile, had a marked urinarj'- tract infection arid was near coma and 
shock of diabetic origin with FBS of 287 and nonprotein nitrogen of 64. Urine 
studies for tuberculosis, including culture and guinea pig injections were nega¬ 
tive but positive for gram negative bacilli. Bilateral costovertebral angle ten¬ 
derness, most marked on the right, was present. Seven days after admission a 
right retrograde pyelogram (fig. 1, A) showed massive cavitation of all calyces 
and enlargement of both renal shadows. The patient was treated with insulin 
and terramycin and clinically responded slowly. Bilateral retrograde pyelograms 
made on September 26, 1950 (fig. 1, B) revealed a marked change of the right 
upper urinary tract with blunted rounded calyces replacing the cavities, sug¬ 
gesting that a healing process had occurred. In the 5 week inlerr'al between 
pyelograms she received antibiotics and insulin, her insulin requirements having 
been raised from 16 units protamine zinc insulin pre-admission to 96 units pro- 



Fig. 1. Case 1. A. Right retrograde pyelogram before ther.apy. Destruction of all' calyces 
^th cavitation and enlarged renal shadows with normal renal pelvis arc demonstrated. 
B, bilateial retrograde pyelograms 5 weeks later, after therapy for diabetes and urinary 
tract inf^tion had been administered. Blunted, lounded calcj'es with a deciease in size of 
renal shadow are apparent, suggestingthata healing process had occurred paralleling clinical 
improvement. 
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iaminp zinc insulin per day. Other pyolojjram', made one to cix months later 
showed no change and lier clinical romlilion remained salisfaetory. 

Case 2. (I. P.) A oS year old Xcgics^, a known diahetic, was admitted to I’ni- 
vcreily Hospital in diabetic coma with an elevated nonjirotein nitrogen. Retio- 
giade pyelograms (tig. 2) icvealed bilateral lo'S of normal calyceal archilcclnio 
with cavitation of pmctically all calyces and enlaiged renal .sliadow.s. riino 
.studies were negatir’o for tuheicidosis. Diahete.s w!is controlled, aiitihiotic.s ueio 
administered and patient n'coveied clinically in 2 weeks. She was dismissed 
shortly ttieicafler and followup pyelograms could not be obtained. 

Cfl.se f>. (M. C.) A 2.S year old white woman was admitted to fnivor.sity 
IlO'pital on Augirst 21, lO.’iI, heenuse of a complaint of right flank pain and 
snsiiected psychogenic di.stnrban<-e. She had had foui epi.sode.s of iirinaiy tract 
infection jirior to arlmission and was treated with .sulfonamides, usually ic.spond- 
ing in throe or four day.s. One week after admission she was found to have 
jiyuria and both evcictory and retrograde pyelograms showed no abnonnalities 
except slight dilatation of the upper third of the right ureter. Her blood and 
urine sugar were iioniial, uonprotcin nitrogen was normal and urine coiitamed 
many pus eells and gram negative liaeilli which were identified on culture as 
Proteus. Urine .stiidie.s for Ah'U wen* iiegalivi'. She improved slowly on sulfon- 
amidea and .streptomycin and was discharged a week later. Within the ne,\t 3 


Flo. 2 Case 2. Pilnter.'il retrogr.ade pyelograms slioaing toss of normal calyceal architec¬ 
ture, multiple cavities and large renal outlines 
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mouths she had three recurrences of the uriuaiy tract infection and Avas read¬ 
mitted in Febi-uaiy 1952, having shaking chills and temperature elevations to 
104F, marked pain in the right costovertebral angle and tenderness, Proteus 
and P3’ocyaneous in urine vdth sIoav response to chemotherapy. Another set of 
pyelograms revealed slightly more dilatation of upper third of the right ureter, 
so the right kidney was explored and no gross changes were eAudent. Nephros- 
tom3' AA’as done and right ureter splinted. The patient had an uneventful course 
for 9 da 3 ’-s AA'hen pain in the right costoA*ertebral angle, chills and dail 3 ’- tempera¬ 
ture spikes to 104-105F, b.d. recurred. Right nephrectomy Avas done as an 
emergenc3' procedure on the tAA-entieth postoperative da3'. Pathological report 
was necrotizing renal papillitis. DegeneratiA^e arteriolar lesions AA’ere present 
in both renal pehds and parenchyma, but due to the presence of Avidespread 
P 3 'elonephritis, it could not be detennined whether these lesions Avere primary 
or seeondaiy to the pyelonephritis. ]S!'ephrectom3’- relieved pain in the right 
flank but in about S da3'^s it recurred in the left costovertebral angle accom¬ 
panied b3’^ chills, fever and P3niria. The nonprotein nitrogen then became ele- 
A'ated for the first time and a left retrograde p 3 ’elogram (fig. 3 ) revealed some 
catyceal defoimit3’' that suggested papillar3’^ necrosis rather than changes of 
pyelonephritis alone. Urine output steadil3'- increased, specific graAfity decreased 
and the nonprotein nitrogen rose to 106 mg. per cent, before decreasing. Py¬ 
uria has persisted in spite of use of all knoA\m antibacterials and the nonprotein 
nitrogen has appareutl3’’ become stabilized at around 60 mg. per cent. She has 
improA'ed someAAdiat clinicall 3 ’- A\dth moderate pain OA*er the left costoA'’ertebral 
angle. On the assumption that peri-arteritis nodosa, seeondaiy to prolonged 
therapy Avith sulfonamides, might be the etiological factor responsible, patient 



Fig. 3 Case 3. Left retrograde pyelogram showing calj'^ceal deformity and enlargement of 
renal shadow. Right kidney had been removed 2 weeks previously and a pathological diag¬ 
nosis of necrotizing renal papillitis was made. 
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«.is gnoii ACTII luit it had to ho disooiitiimcd aftoi 3 da\s beonu<-c of side 
cITccts and no honofu ml icsponsc in the loimimim: loft hidno.i iins observed 

< OStl.l'lIONS 

ClmraitoiistK pjolographic diangos do oiiiii in papillaiv nciiosi-, of the kid¬ 
ney, whiili siniiilato icnal tiibcrculo'is and diffei from the thanges of ihronic 
pjolonephutis 

Throe cases aio rcpoitod vith deiiionslrable ptelogiaphic lesions, tuo of 
Minch occnirod in diabetus and one in whioli the otiologj was not tlcai Othei 
ca«cs shoMing pcclogiams with olniigO' asciibod to this lesion line been re¬ 
ported 

In one lase, ptelogiams woic made before and after healing of the lesion, the 
hist such case lepoitod 

The role of peri-aitoiilis nodosa duo to sulfonamide roattion as a pathogenic 
factor of the It'sion is dis( iissed and in one ease considoied to be the hkoK cause 
Strict asc|)tic tceliiiKiiic should bo followed m instnimtntation of diabetus m 
an nttcnipt to mtiodiicc no new oigaiiisins, sinie diabotii urine tisiialb is a 
fertile oiiltuio medium 

Prompt ricognition of this eiititx and its etiology whicli is tisunllv diabetes 
IS cwnhal to institution of piopcr managcmoiit 
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PARTIAL NEPHRECTO^IY 

FREDERICK B. CLARK, RICHARD CHUTE a.vd HAROLD A. RUDT’ 

From the Veterans Administration Hospital, Boston 

Partial nephrectomy for localized renal disease is a well established operation. 
Stimulated by the absolute necessity of conserving renal tissue in some cases, and 
b}-^ the desirability of so doing in others, many workers have made contributions 
to the development of this procedure. Wliile the indications for this operation 
are pretty well agreed upon, there is no general agreement as to the actual tech¬ 
nique of its performance. The purpose of this article is primarily to call attention 
to the most satisfactoiy operati^'e technique which the authors have encountered, 
and to present 6 eases in which this technique was used, as well as to discuss the 
indications briefly. 

The first partial nephrectomies were performed in the latter nineteenth cen- 
tuiy by such men as Czeriyq Tuffier, and Tillman. Tuffier in 1891 was the first 
to use catgut sutures, a great improvement over simplj' packing the wound as had 
been done previously. iMany of the early attempts at partial nephrectomy were 
complicated bj' primaiy and secondaiy hemorrhage and urinary fistulas. These 
complications combined with unfavorable results in poorty selected cases, par¬ 
ticularly in those of tuberculosis and malignant tumors, caused the operation to 
fall into disuse. However in the earl}' twentieth century active interest in partial 
nephrectomj' re^•ived with improvements in surgical technique and anesthesia, 
so that it has now become the operation of choice in certain selected cases. 

The cases in which partial nephrectomy has become the operation of choice 
are those where the pathological process is limited to one area of the kidney, and 
in which resection of that area will not jeopardize the integritj^ of the remaining 
portion of the kidney. This operation is often indicated in the treatment of cal¬ 
culus disease, of hydrocalj-x with or without stone, and more recently in the sur¬ 
gical therap 3 ^ of tuberculosis localized to one part of the kidne 3 \ It has been used 
in the treatment of benign tumors, renal carbuncle, cortical abscess, renal infarc¬ 
tion, simple cj'sts, echinococcus cysts and renal fistulas. It is often indicated in 
the treatment of hydronephrosis, pyonephrosis, ureteral ectopia or benign neo¬ 
plasm when these occur in one half of a kidnej’- with reduplicated pelves and 
ureters, and when the other half is normal. Finally partial nephrectomy ma}’’ 
necessarily have to be used in the treatment of a malignant tumor in a solitary 
kidney. 

The use of partial nephrectomj'- in renal lithiasis is of particular importance. 
It has been frequentty observed that calcuU often arise original^ and later recur 
m the same area of a given kidnej^. The reason for this is that calculi, especially 
if in poorly draining calyces, may give rise to chronic localized infection and 

Published vrith the permission of the Chief Medical Director, Department of Medicine 
and Surgery, Veterans .4dministration, who assumes no responsibility for the opinions 
expressed and conclusions drawn by the authors, which are the results of their own stud}% 
and do not necessarily reflect the opinions or policy of the Veterans Administration. 
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erosion of ciiitlielium with subsequent encrustation with lime salts which act as 
foci for recurrent calculi, so-called stonc-bcariuR area. This situation has recently 
iiccn reviewed by Steward, who iioints out that ijyelolithotomy and nephroiitiiot- 
omy do not always remove the focus, and that calculi recur in 15 to 30 per cent 
of reported series of eases. lie believes that the.se recurrent calculi usually arise 
from the same calyceal ne.st and that removal of this area wilt icduce the inci¬ 
dence of recurrent calculi. In some cn.sc.s, u.sing very careful radiograi)hic tcch- 
niq\ic, he was able to demonstrate minute calcific dejiosits in the afl'ceted caly.x or 
adjacent tiyramid ns the probable source of recurrent calculi. Steward’s theory is 
substantiated by the fact that the recurrence rate of calculi in his serie.s of 101 
personal cases in which ho removed the stone-bearing area by performing partial 
nephrectomy wa.s only G.S jier cent. The.se eases were done over a period of thir¬ 
teen yeans, and no case wa.s followed for Ic.ss than two years. In view of the.se 
findings, it is apparent that the operation should be used more widely in the 
treatment of renal lithia.sis. 

Partial ncphrcctomj’ is now often indicated in the treatment of renal tubercu¬ 
losis with cavitation localized to one portion of the kidney. Prior to the advent of 
strc|)toniycin, para-amino.salicylic acid, and isoninzid (iso-nicotinic acid hydra- 
zide), tuberculo.sis constituted a contra-indication to this procedure. However at 
the present time, in suitable cases, after preparation of the patient with these 
dnigs, the procedure is quite successful. Semb and Tattimer have each reported 
a series of eases of partial nephrectomy for localized renal tubcrculo.sis with favor¬ 
able results. 


TnClIXIQUE 

In order to control the profuse bleeding from the renal jwrcnchyma during the 
operation of partial nephrectomy, various means of temporarily occluding the 
ves.sels of the renal vascular pedicle arc employed, such ns nibber-shod clamps, 
tourniquets of rubber or gauze, and finger compression. Unlike the authors, as 
will be cxplaiuod presently, most operators perform .shnr]> knife excision of the 
diseased segment by a wedge resection, with closure of the resulting defect by 
mattress sutures, or by the cobbler stitch of Tuffier. A .satisfactory degree of 
hemostasis is usually achieved by suture ligature of the larger vessels bleeding 
from the cut surface, supplemented by pieces of muscle or fat applied to that 
surface. However Herbst and Polkey have .shown that deep sutures for hemostasis 
and for closure cause necrosis of a large amount of renal substance, which is a 
definite drawback to this technique when it is important to conserv'e as much 
renal ti.ssue as possible. Diathermj’ has been used 1 ) 3 ’ some for hemostasis, but is 
generally condemned ns giving rise to too much necrosis and to the danger of 
secondary hemorrhage. 

Lattimor, using partial nephrectom 3 '’ for localized renal tuberculosis, has de¬ 
scribed a technique in which the vessels in the renal parcnclyma arc clamped and 
ligated as they are encountered during the resection, and hemostasis is thus ob¬ 
tained by accurate surgical technique. The infundibulum or cal 3 ’x is divided and 
then closed carefully with suture. 
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Ill the cases reported beloiv, the following technique, similar to that reported 
by Lattimer, was used. Excellent exposure is needed, which often makes resection 
of the twelfth rib advisable. The kidne}’’, enclosed in Gerota’s fascia and peri¬ 
nephric fat, is freed posteriorlj’- from the quadratus lumborum and iliopsoas mus¬ 
cles to the region of the renal pelvis and pedicle. At this point Gerota’s fascia is 
incised horizontally and, with the perinephric fat, is reflected anteriorly and 
medially from the kidnej^ in a single sheath, being left attached near the pelvis 
on the anterior aspect of the kidnejL The renal capsule can be conserved by shaip 
dissection of the perinephric fat from the kidnejq as blunt dissection may frag¬ 
ment and thin the capsule, making it impossible to use it later in the closure of 
the renal wound. The renal vessels are then isolated, and a small light Serrafine- 
Diffenbachs (“bulldog”) blood vessel clamp or rubber-shod light intestinal clamp 
is placed on the artery. A circumferential incision is then made through the cap¬ 
sule which is stripped back from the kidney to a point proximal to the proposed 
line of resection. See figure 1. Then, using the handle of the knife, the renal sub- 



Fig. 1 .1, site of incision (lesection of twelfth rib). B and C, exposure of kidney. Bull 
dog clamp .applied to lenal arteiy. Sites of incisions thiough lenal capsule and through 
paienchynia aie indicated by lines. 
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stance lb sepaiatcd bj blunt dissettion Btcau'o the \C'-'-cls aie moio lesibtant 
than the «oft renal parein In ma, the 3 stand out as the dibsection piogicbscb and 
are cisilj seen, damped, and ligated The di'-scotion is (ontinucd, until the in¬ 
fundibulum of the tab \ being remoxed is exposed See figuio 2 'J lieinfiindibiilnm 
IS sei ered lca\ ing a hinall portion abo\ e tlu line of re-i ction to facilitate an accu¬ 
rate natcr-tight closuie with a (onlimioiis 1-0 ehiomu catgut intcstin d sutuie 



Fig 2 a blunt dissection through parenchjma B, small vessels in paienchjma are 
c amped as dissection progresses C, small vessels have been ligated Infundibulum exposed 
and about to be divided D, infundibulum sutured 
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Fig 3. A, suture of capsule over cut surface of kidney. B, resected portion of kidne3' 
containing stone in hj'diocah'.x. 

On removing the clamp from the artery, hemostasis maj'- be adequate or maj^ 
need to be supplemented by small stitch ligatures. A small amount of fragmented 
muscle or a piece of fat or Gelfoam is then placed on the cut surface of the kidnc}^ 
and the capsule is closed over this with a continuous 0000 chromic catgut intesti¬ 
nal suture. See figure 3. The sheath of Gerota’s fascia and perinephric fat is then 
replaced over the kidnej" and held in position with a few sutures. The wound is 
closed with di'ainage. 

The renal artery maj^ be safely occluded for the 15 to 20 minutes necessary to 
accomphsh the operation. Shorter time limits have been quoted, but Linton, in 
performing splenorenal vein anastomosis, has occluded the renal arteiy for as 
long as 45 minutes without adverse effect on the kidne 3 L Priestlej^ has also 
occluded renal vessels for a similar time in removing branched renal calculi. 

CASE REPORTS 

Case 1. B.C., R No. 9667. A 40-.Year-old mail clerk was admitted to the Boston 
YA Hospital vith hematuria, right flank pain, and intermittent chills and fever 
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I'lO I. Ca *'0 I, .J, natr two rcctirrciit calculi iti Inner calyx of kitlut'V, 71, excretory 
urogram aim clinwiiip rccurrciil calculi t\ excretory urogrant t*» xxccVlX after rejection t>f 
loner pole of kiilney coiitaitiing calculi ‘•ImniiiK excelkuit fiiticlinri, 

of 1 month’s dtirntioti. Four years prior to nilmissioii he hail been hospitalii'Cti 
for similar complaints and a stafihorn calctihis had been removed bj- splitting 
the right kidney. He had been xvell .xince that time until the on.xet of the pre-'cnt 
illness. Excretory urogntms n'x-ealed two calculi 1 cm. iu diameter in the right 
loner calyx. Ptirtial ne|)lueetoniy was perrormed and recovery wtis uneventftd. 
An excretory urogram 0 weeks posloircrativcly revealed good ftmetion iu the 
remaining portion of the kidney (fig. -1). 

b’fl'c 3. D. ]}., It ;Yo. 1073/,. A (>5-year-oId elevator oitenitor was tidmitfed to 
the Boston ^bV Hospital beentise of n right ujtper tjuadnint mass. Ono year 
previously a left nephrectomy bad been peifonncd for n tumor (papillary eyst- 
adenocarcinoma). Pliysioal examination revealed a round tennis ball-sized, hard, 
noiitcnder mass in tlie riglitupircr quadrant xvbicli moved with tlic kidney on re.s- 
piration. An excretory urogram revealed a round soft tis.sue mass overlying the 
renal .shadow. There was no change in the contour of the renal pelvis, calyces, 
or Ureter. At operation a 10 cm. tense whitish-yellow tumor mass pre.seutcd, at¬ 
tached by a narrow ba.se to the anterior lip of the renal sinus, A .small xvcdgo of 
renal tissue containing tlic attachment of the tumor xvas removed. Tiie bleeding 
"as controlled with a few intornipfcd sutures, and no closure of the renal defect 
was necessary. The pathologi.st reported the tumor a.s papillary cystadenoraa. 

ccovery xvas unex'cntful. An excretory urogram S months postoperatix ely re¬ 
pealed good function in the remaining portion of the kidney. 
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Fig. 5. Case 3. -4, note complete leduplication of ureters and pelves and calculus ob¬ 
structing upper left ureter. B and C, retrograde pyelograms showing normal lo\\er half 
of reduplicated left kidney, but advanced hydronephrosis of upper half and hydro-ureter 
secondaiy to obstructing calculus. D, excretory urogram 4 months after hcmincphrectomy 
showing normal remaining lower half of kidney. 



Fig 6. Case 4. A and B, retrograde pyelograms, anteroposterior. A, and oblique, B, 
viev s showing tuberculous cavities off the lowest calyx. C, retrograde pj’elogram of same 
kidnej' 5 months after resection of lower pole containing tuberculous cavities. Urine non 
free of tubercle bacilli and cxcietory urogram (not shown) reveals normal function of 
kidney. 
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Case S. J.C., li Xo. 0007. ASO-ycar-old niU‘-on was admitted to tlieBoston VA 
IIosi)ital witli left flank pain, ehills, fever, and hematuria. Several .Mmilar pre¬ 
vious, attack.^ had been iclicved after pa>,dnK a atone. The urine was loaded r\ith 
pus colls. Cystoscopy re\-caled four uieteral orlfice.s, and retiograde pyclograms 
revealed complete hihrteral redupliratioii of the ureters and renal pelves. The 
tr\o lower components were normal. The right upirer [relvis contained a small 
calculus. The left upper pelvis reverded advanced hydioneirhro'i.s .secondary to 
a calculus in the ureter just below the ureternpelvie junction. ,\l operation the 
two left ureters were found closely adherent to each other. 'The affected uirpcr 
ureter was dissected free and divided helowthe .stone, and then the upper half of 
the left kidney wa.s removed in the manner described. Ifeeovery was iiner-entfrd. 
An excretory urogram -I months post operatively revealed pood function in the 
remaining jrortion of the kidney (fip. .1). 

Case .f. TP .Vo. 0830. A 11-year-old maintenance .supervisor had been 
admitted to another hospital 0 months j)reviously w ilh .a chief complaint of total 
painless hematuria of 3 day.s’ duration. Itetioprade pyelography at that time re¬ 
vealed multiple small eavitiea branchiitp from the lower prou]) of c'alyeesof the 
right kidney, and tubercle bacilli were cultured from the urine from that kidney. 
The patient w as placed on si rept omyein 1 pm. every 3 days, and 200 mp. isoniarid 
(i'onicotinic acid hydiazide) and 12 pm. para-aminosalieylii' acid daily. lie was 
continued on this regimen for airpiovimalely .six months, llepeat right retrogiado 
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pyelograms revealed that the previous^ seen cavitation in the lower pole of the 
kidnej^ was considerably smaller but still present. He was referred to the Boston 
'\^A Hospital where partial nephrectom}'- was done. It is now 5 months after opera¬ 
tion, and the aforementioned antibiotic therap}-^ Avill be continued for a total of 6 
months. Repeated cultural studies have been negative. Excretory urograms 5 
months postoperative^ revealed good function in the remaining portion of the 
kidney (fig. 6). 

Case 5. J.G., R No. 9833. A 38-year-old mail clerk Avas admitted with a chief 
complaint of severe, colicky right loin pain, and chills and feA’er of 48 hours’ 
duration. The patient had been previously treated for right ureteral calculi, and 
was known to have a group of calculi in a dilated right lower calyx. He had been 
asymptomatic for 6 3 'ears. The patient’s temperature was 103F; he was deh}’-- 
drated and was found to have marked tenderness in the right costoA'ertebral 
angle. Excretory urograms revealed a 2 cm. calculus at the right uretcropelvic 
junction and man}’’ smaller calculi in the right lower cal 5 ’’x. After proper pre¬ 
operative preparation, a right pj’elolithotomj’ and resection of the lower pole of 
the kidne}’’ were done in the manner described. Recovery was uneventful. Ex¬ 
cretory urograms 11 months postoperative!}’ revealed good function in the I'e- 
mairring portion of the kidney, and no recurrence of calculi (fig. 7). 

Case 6. C.S., R No. 10247. A 44-year-old laboi'er was admitted with bilateral 



Fig. 8. Case 6. A and B, plain film and retrograde pyelogram showing several calculi 
in loAver pole of kidney. Infection present. C, retrograde pyelogram 3 months after resec¬ 
tion of lower pole of kidnej’. Excretory urographj’ (not shown) indicated good function 
No recurrence of calculi; cure of infection. 
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flmik pain of 7 to 8 ycarN' duration. X-iay '-tudips rcvenlod no opaque calculi on 
the light, but did rcvoal M'veral calculi in a dilated left lowei <aly\. Iletiograde 
studies and urine CMiiniiintion revealed infection in the left kidney. A left jiarlial 
neplircctomy nas done uitli uneventful leeoveiy, and nitli cure of infection, and 
relief of symptoms on that side. K\eictoiy iiiogiaiiis ."i inontlis jiostoperativc 
revealed no rceiiireiipe of calculi and good fiiiietion in the leiiiainiiig portion of 
the kidney (fig. 8). 


suMMvin 

The iiidiealioiis foi partial nephrectomy are di'-eiissed briefly, emphasizing 
its value in leiial htliinsis and tuberculosis 

A comparatively new opeiative leeliniqne for partial iiephiectoni.v, which has 
been used by the author' with gienl satisfaetion, is lepoited upon. 

The features of this tcehiiique aie: 

A) llesection by blunt dissection, thus enabling individual blood vessels to be 
'ceil, clamped, and ligated individually. 

B) Accurate wntci-tiglit elo'iire of infundibula or ealyecs transected. 

C) Closure of the paii«ulc, eontaiiiiiig some muscle, fat or Gclfonm, over the 
wound of evei'ion. 

D) Preservation of Gerota's fascia and the pcrinciihrie fat in one .slieatli-likc 
piece, which is leiihiced to cover the kidney at the end of the oiieratioii. 

Tile advantages of this teehnique over the commonly used .sbarii knife wedge 
resection me: 

A) Alore acciiiate and better hemostasis. 

B) LeKs destniction of renal tksiie, .siiiie it is not necessary to use mattress 
sutures for hemostasis oi elosiiie 

Si\ eases, in which this tedinique was used, aie reported. The poslopeiativc 
follow-up results have been escclleiit. 
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THE CLINICAL USE OF TERMINAL ILEUjM AS A 
SUBSTITUTE URETER 

WILLIAM C. BAUM 

From the Department of Surgery, Section of Urology, University of Michigan Medical School, 

Ann Arbor, Mich. 

The urologic surgeon, ever concerned with conservation of the nephron, is 
often confronted with the problem of extensive loss of effective ureteral con¬ 
tinuity. Trauma, chronic inflammation, neoplasm, radiation, and primary 
neuromuscular disorders comprise an etiologic hst which demands no further 
elaboration. The surgeon who elects to sacrifice a potentiall}’- normal kidnej'- by 
reason of seemingty irreparable ureteral disease does so not Avithout misgiAongs, 
especially in those entities prone to future involvement of the contralateral 
side. It is true that nephrectomy or nephro-uretcrectom}’- is often a necessity by 
reason of the nature of the primar}'’ entity, or in the interest of the patient may 
be preferable to such alternatiA'’es as cutaneous ureterostomj’’ or nephrostom}’’, if 
the opposite kidne 3 '’ is noi-mal. The concept of renal salvage, hoAvcA'er, does not 
condone nephrectomj’’ in instances of ureteral damage AA'here circumstances 
pennit the utilization of techniques designed to circumA^ent the loss. To this 
end, reimplantation of the ureter into the bladder, reconstruction of ureter 
from a tube of bladder Avail and uretero-ureteral anastomosis haA'C been ef- 
fectiA'-ety employed. 

There are those instances, hoAveA^er, AA'here the techniques mentioned are 
unsuitable by reason of the extent, location, or Ijilaterality of the process. This 
has led inA'^estigators to search elseAvhere for a suitable substitute. It is under¬ 
standable that, of the manj'’ structures considered, the small intestine, especiallj’’ 
the ileum, has ranked high on the list. Its similarity to the ureter as a muscular 
structure possessed of effective peristaltic actiAuty, its rich blood suppRq its 
mobility, and its aA^ailabiUty AA’ithout loss of gastro-intestinal continuity has 
made it, at least mechanicall}'’, an ideal choice. Ph 3 '’siologicall 3 ’-, however, one of 
its major mucosal functions, that of absorption, has rendered it unsuitable, at 
least in the opinion of earR^ iiiA'-estigators, as a conA’-eyor of urine. Steinke, 
Baird, Scott and Spencer, Hinman and Belt, and Bollman and Mann in separate 
investigations carried out from 1909 through 1927 demonstrated the in- 
adATsability of transplantation of the ureters into an intact small intestine. In 
most instances the rapid death of laboratory animals subjected to such a pro¬ 
cedure Avas attributed to absorption of urinar3'^ constituents. 

Recent iiwestigators, such as Matsumoto and Mersheimer, reported successful 
use of isolated segments of small boAA'el for transport of urine in dogs. They 
used short segments of ilemn one end of AAdiich Avas exteriorized. Matsumoto 
noted a rise in nonprotein nitrogen in his animals the first Aveek after operation 
with subsequent fall to normal. McLean and Fais Avere successful in ac- 

Read at annual meeting, Northeastern Section, American Urological Association, 
Shawnee-on-Delaware, Pennsylvania September 16, 1953. 
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complishing almost complotc suli^titutioii of one or both nictor» in dog', and 
maintained continuity by an ileovcdcal nnastomosib. Tlicy, too, noted tian‘'icnt 
elevations in nonprotcin nitrogen witli retiini to nonnal in the immediate postop¬ 
erative period. In addition tliey made <lclcnniiiations of pla‘-ma eldoride and 
earhou diovidc eombining i)oacr and failed to note bignitieant postoperative al¬ 
terations Davids and laisniek reported similar result.s in nine dogs ns has 
Bitker in the .same laboratory animal. 

Encouraged by this modification of the oiigiiml coneejit of the physiologic 
unsuitability of .small intestine for uriimiy transport, surgeons have again 
revived attcmiits to utilire small bowel for Ibis purpose. Biiekei and Eiseinan 
have made satisfactory use of .short tegments a.s a .substitute bladder. Cibert 
and Couvclairc have independently reported the clinical use of ileum as a 
substitute ureter. Foret and Ilcusghem lei-eiitly cmploi'cd an ingenious U-shaped 
loop of small bowel for bilater.al .substitution. Single eases have also been reported 
by Rack and by Drived. The present lepoil deals with the detailed findings 
in four addilioiinl eases .studied at the University of Michigan. 


c.\m; itnronrs 


Case 1. L. A., 721001, a O-j’ear-old girl was admitted to University Hospital 
on March 19, I9.")2 with a past hisloiy of recurrent uriimiy tract infeetion. She 
was found on pyelography to have bilateral hydro-ureter with nariowing of the 
ureter near the ureterovesical junction. A cystogiam .showed no re(lu\ (fig. 1). 
Retrograde ureteral calhetcii/atioli was accomplished without difRiulty with a 
Eo 5 ureteral catheter. Renal function iludics showed mild impairment. On 
March 31, the patient was opcialed upon and le-imphuilntion of the iiielcr 
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carried out on the left, bj'^passing the area of narrowing found just aljove the 
bladder level. At the time of operation the ureter appeared adynamic, was 
dilated, thin-Avalled and tortuous. The patient made an uneventful recoveiy 
but in the next four months continued to have recurrent urinary tract infection 
associated with sepsis and left flank pain. Cystogram now demonstrated reflux 
on the operated side; excretory urogram showed no change in the previouslj" 
noted hydro-ureter (fig. 2). It was felt that substitution of a more actiA'^e peri¬ 
staltic structure for the diseased left ureter might offer a reasonable solution to 
her problem. 

On August 11, a curved left loAA'er abdominal inci.sion AA'as made and the 
peritoneal caAoty opened. A 32 cm. segment of terminal ileum aa'bs selected and 
found to lie comfortably in the left gutter, and AA’ould on tenting from tAA^o 
points extend from the left kidney hilus to the bladder in a relaxed fashion. The 
mesentery of this section of boAvel AA'as incised and the communicating vessels 
ligated and sectioned. The boAA'el AA'as then diA'ided betAA'een crushing clamps at 
its distal and proximal ends. An end-to-end anastomosis of the remaining boAvel 
Avas accomplished in the usual fashion AAnth tAvo layers of interrupted silk to 
re-establish gastro-intestinal continuity. At this point the descending colon aa'Bs 
freed from its bed in the left gutter and the left kidney mobilized, and the entire 
ureter and loAA'er one-third of the I'enal pch'is excised. A nephrostomy AA'as then 
performed. This accomplished, the isolated segment of ileum Avas then brought 
over the top of the descending colon and the upper end united to the renal 
pelvis in an end to end fashion, using interrupted sutures. A 3 cm. circular 
ostium AA'as then fashioned on the dome of the bladder including in it the site 
of preA'ious re-implantation. The loAA'er end of the ileum AA'as then applied 



Fig 2 
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directly to this orilicc ninl o Uvo-laycr clo'-iirc aecomplislied (fig. 3). ITretUrnl 
catheter and ncplirostomy drainage wore maintained in tlic po'itoperative period. 
Tlio immediate postoperative coui>c \vn.s nneventful. 

Hcforo removing the nephrostomy tube detailed fluoroscopic studic.s wore 
made of the peristaltic .activity of the new ureter by injection of radio-opaque 
medium through the nephrostomy tube. 'I’lic .speed of fonvard propulsion 
of the bolus of fluid wa.s remarkable and was recorded in a .scric.s of rapid roent¬ 
genograms made with the Michigan angioeardiographie x-ray camera (fig. 4). 
Emptying of the renal pelvis and .substitute ureter wa.s aceomiilishcd within 10 
minutes. Active peristalsis is well illustrated in figure 5 made during a con¬ 
tinuous infusion of contrast medium through the nephrostomy tube. Excretory 
urograms taken at intervals have demonst rated no evidence of change in the 
pattern of the collecting system on the left. The last study made Augiust 1.5, 
1953, one year after operation, is seen in figure 0. Cystographic studies have 
demonstrated reflux in all instances, progrcs.sivc u-ith delay. Thus in figure 7 
the 5-minutc film shows only the urctero-ileal junction, while over a ,30-minutc 
period the entire .substitute ureter and kidney are visualized. Eluoroscopic 
examination of the distended bladder during the act of micturition showed 
reflux only one-third the distance of the ileal segment. Cystoscopy reveals an 
adequate ostium in the dome of the bladder. 

In an effort to demonstrate the presence or absence of chemical imbalance 
the electrolyte pattern of the blood was recorded before and at intervals after 
operation (fig. 8). No significant changes have been noted. Her two hour excretion 
of phenosulfonphthalcin has improved. 

The patient has had three episodes of pain in the left flank a.ssociated with 
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Fig 4 


low giade fever in the j^ear of follow-up. The urine has giaduall}’- cleaied of 
mucus and now shon s but 5-6 white blood cells per high powered field. Efforts 
to steiilize the uiine on the basis of cultuie and sensitivity studies have been 
but temporarilj^ effective. Despite the relativel}’' few white blood cells noted, 
the uimarj^ sediment vdll grow a number of gram negative bacilli, at least two 
of vhich vere piesent preopei atively and weie at that time themselves resistant 
to available antibacterial agents. 

Case 2. M. P., 740692, a 33 - 3 ’’ear-old woman, was admitted to Univeisity 
Hospital on November 26, 1952 with a 6 - 3 ’'ear histoij’’ of inteimittent bouts of 
left renal colic. Two weeks prior to admission a left ureterolithotomy was 
attempted b}'- her physician in an effoit to recover an impacted left lower uieteial 


ca cu us. lliis proved uiisiiece'-sful, and in tlio postopeintivc period the patient 
rained tlio majority of her left renal out|)ut fioin her wound. ICxeretory uro¬ 
grams on arrival revealed a left hydro-nieter and hydioneithrosis above a left 
oner ureteral stone. Retrograde catheterization of the left ureter nas impo'wihle. 
Jiulb injection revealed local evtiavasation of contrast medium (fig. 9). Blood 
etermmations for calcium, phosphorus, alkaline iihosphatasc and nonpiotcin 
n logon ncre noimal. A left uicteiolithotomy nas performed on December 1 
witli recoveiy of a soft calcium phosphate calculus. The entire lower one-third 
® uiotor ryas found to he encased in dense inflammatory leactioii with 
inVu * of the caliber of the uictor in the aiea of the calculus. An 

ubated ureterotomy was accomplished utilizing a lOF soft rubber catheter, 
owing Its removal one month later the patient functioned satisfactorily for 
hours and then again drained all of the left kidney output through her 
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wound. Repeat pj’^elograms on Januaiy 2, 1953 demonstrated a ureteral stricture 
with hydronephrosis. The bilaterality of her calculous disease made renal 
salvage imperative. The extent of involvement made re-implantation or re¬ 
construction an impossibility. According^, a left uretero-ileal-neocj’^stostomy 
was proposed. 

The patient was operated upon Januaiy 15. In this instance a 20 cm. loop 
of terminal ileum was chosen 7 cm. from the ileocecal junction, isolated Avith its 
mesenteric blood supply intact, closed at its superior end A\dth a double layer 
of sutures and anastomosed intraperitoneall 3 '^ to a 3 cm. ostium created in the 
dome of the bladder. A double lajmr of sutures Avas again utilized. The left 
ureter was then brought from its retroperitoneal bed and applied to the boAvel 
b 3 '' the direct elliptical method of Nesbit (fig. 10). Nephrostomy Avas not per¬ 
formed. The patient remained on urethral catheter drainage for 10 days post- 
operativety and made an uneA^entful recoA^er 3 ^ Her subsequent course AA'^as 
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marred by complications incident to migrating right lennl calculi necessitating 
o right pyclolithotomy and neirhrostomj' on Maicli o and right uietorohthotomy 
on April 23. At present the patient is in excellent phj’sical condition, has been 
free fiom all sepsis and asjTnptomatic for a period of 4 mouths. 

Excretory mograms made on the thiul and fouith month after the uiotcro- 
doal-neocystostomy, and incidentallj' during the period of inigialion of her light 
renal calculi, show a satisfactorily functioning left kidnej', as does her last 
Pyclogram made on July 9, 1953, seven months aftei opeiation (fig. 11). Cysto- 
Sraphic studies demonstrate no lenuv on the initial distention film (fig. 12), 
but again with delayed exposuies show retrogiade passage of contiast medium 
into the upper thud of the substitute vuetei (fig. 13). Cystoscopy on July 10 
has demonstrated a patent anastomosis m the dome of the bladder. 
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Fig. 13 


Examination of po.stopeiative blood chemical determinations (fig. 14) reveals 
the transitory rise in nonpiotein nitrogen which has followed all of these opera¬ 
tions. The secondary increase in nonprotein nitrogen noted on March 3, 1953 
followed a bout of right pj'^elonephritis associated with the obstnicting right 
ureteral calculi and a seveie transfusion leaction. In the S months of follow-up 
there has been no persistent evidence of acidosis or hyperchloremia. Her last 
deteiminations on August 6, 1953 were within normal limits. 

The urine now shows a trace of albumin, 3-4 Avhite blood cells per high 
poweied field on centrifuged specimen, and after antibiotic therapy the Aero- 
bacter aerogenes cultuially present before and after operation is now absent. 

Case 3. R. G., 730750, a 50-yea.r-old woman was admitted to Universit}’’ 
Hospital in Julj'' 1952. She had been investigated 1 year prior to this admission 
and at the time Avas found to have a left renal calculus and left hydronephrosis 
associated with a stricture at the ureteropelvic junction. The right kidney Avas 
found to be nonfunctioning. In July 1951 a left pyelolithotom 3 '^ and pyeloplast}^ 



'vitli associated nciilirostomy liad been pcrformc<l. A second operation followed 
m November 195] in an cITort to correct, a persistent stricture. Tbis, too, failed, 
and the patient was left on ncphroitomy drainaRo, 

Admission studies found tbe patient in good general condition with a satis¬ 
factorily functioning nopbroBtomy, moderate impairment of total renal function, 
and roentgcnogrnpbio evidence of a bigh grade stricture at tbe uiotcropelvio 
junction (fig. 15). On Augu-st 11, 1952 an intubated urctorotom}' was carried 
out, bridging an area of strictuie appro.vimafcly 1 cm, in length just below tbe 
renal pelvis. After two months of intubation the pob'cthydcne splint was re¬ 
moved with satisfactory passage of urine from renal pelvis to bladder for a 
period of tlirce days, then again complete obstruction necessitating return to 
nephrostomy drainage. Retrograde eatbeterization was accomplished with a OF 
ureteral catheter, and the stricture bj^passed but no cliango in function ensued 
(fig. 16). The patient was again discharged on nephrostomy drainage. 
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On her return oir January 12, 1953 the situation was found unchanged. Th( 
patient had had several bouts of severe sepsis, and had become increasingly 
intolerant of her nephrostomy tube. iShe requested consideration of furthei 
surgery’’. The extent of perinephric and pcri-uretcral inflammatoiy reaction 
noted at the last operation was considered a contra-indication to further uretero- 
pelvic reconstruction. A py'^elo-ileal-neocy^stostomy was proposed as a reasonable 
solution to the problem. 

On February 9, 1953 the patient rvas operated upon and exposure of the lenal 
pelvis carried out. It was evident at once that the old inflammatory reaction 
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present would iireclude n .‘•.■itisfiiclory aiinstomosis belwoen iciinl iJolvis and 
ileum. Tlie kidney wa.s very large, and the renal ijareneliymn roa.“onnbly thick 
c.vccpf near the lower pole oirposilo a dilated ealy.v. A eireidar window was 
out in the renal parenchyma at thi.s point ni)proximately H cm. in diameter 
c.\])o>ing the enly.v. A -JO em. .‘■egimuil of temiinal ileum was then isolated a.s in 
previous operations, it.s uiiiier end pns.scd through an openitig created in the 
mc-socolon, and the bowel anastomo.'-ed tlireetly to the lower polo of the kidney. 
A two laj’cr closure wn.s utilized applying mucosa of bowel to the ealy.v, while 
.serosa and mu.scidari.s of bowel were .suturcal to renal parenchyma and cnp.side 
(fig. 17). The lower end of the ileal .segment wa.s ana.stomosed intraperitoneally 
to an ostium created in the dome of the bladder a.s before, irrelhral catheter 
and neithrostomy drainage were maintained. 

The patient made an uneventful recovery. In the next two months .she drained 
the majority of her urine through the nephrostomy tube, and oidy .spor.adicnlly 
passed urine in .50-100 ec amount.s by way of the urethra. Clamping the 
nephro-stomy tube did not augment the bladder output, and re.sulted in pain 
and .sep.si.s. A cystognun (fig. IS) demonstrated adec|uat(! retrograde pas.«agc of 
contrast medium into the kidney. Methylene blue placed in the bladder could 
be recovered with the patient in moderate 'J'rendelenburg po.sition from the 
nephrostomy tube within a .short time. Injection of the nephrostomy with nadio- 
oiiaquc material failed, however, to show ])as.sage of the liquid beyond the 
ana,stomotic .site. 'I’lie patient wa.s discharged on nephrostomy drainage. On 
May 1.5 the patient's hu.»band in.advertetitly pidled out the nephrostomy tube. 
In the intciwal between this epi.sode and her return to the ho.spital it became 
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evident that she was passing the majoritj’- of urine through to the bladder. The 
nephrostomy wound healed and on her last check-up c.xamination on August 8, 
1953, she appeared clinically well, had had no sepsis or pain, and was possessed 
of normal urinary function. 

Blood chemical determinations (fig. 19) have demonstrated a moderate 
elevation in nonprotein nitrogen compatible with her chronic pyelonephritis 
since admission. Follow-up studies o\'er a G month period have shown no real 
change. Carbon dioxide combining power and blood chloride have also remained 
essentiall}’- within preoperative levels, although the last delermination on 
August 8, 1953 showed a tendency toward hyperchloremia and slight acidosis. 

Her urine remains infected with the same organi.sms isolated prior to operation. 
Thej'- are insensitive to available antibacterial ageiils and have resisted those 
which have been administered. 

Case 4 . E. C., 728347, a 31-year-old woman was admitted to the Aledical 
Service of University Hospital on November 9, 1952 with a diagnosis of malig¬ 
nant hj'pertension. Fifteen months prior to this admission .she had receiv^ed 
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Fig. 23 


retroperitoneal gutter. No masses could be felt, but to ascertain the nature of 
the process a piece of tissue was taken for microscopic examination. It proved 
subsequent!}’’ to be neoplasm metastatic from the cervix. 

The patient made an uneventful recovery. Intravenous pyelograms three 
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uceks after operation clcmoiiblnilii} a normal left ki(lne\ There nai a mocierntc 
light lijdroncphiohis (fig 22} A i\sloRrnm rc\tilcfl |■c^lll\ on tlio one hour 
(!ch\ed film into the bowel, but not iinohing either kidnc\ oi uietei (hg 23) 
Blood chemical determinntioiih re\ciihd a transient ri'-o in nonprotcin iiitiogen 
(fig 21) 

Unfortunatclj, uiuimbtaine!, necessitated the pitieiit’s di‘-clmrgc from the 
hospital before (.ompletion of her follow-up studios Her phjsitiiin followed her 
111 a loud mstitutioii until Jiili 13, 1013, the date of her demise from metastatic 
icr\ ital cartinoma lie reported noole\attou in blood lutrogeii and a salisfactorj 
uniiarj output with freedom from scp'is until her death 

Diseiissios 

Logical consideration of the usefuUies.s of 'mall bowel in the mniiiier destribed 
mat be encompassed In three qiiestioiib first, is the procedme meBlinnicalh 
sound and tccliiiicalK fea-sihlo? second, dous the absorption of iiriiiart con¬ 
stituents constitute a hazard of sutnucut degiec to i oiitia-mdicate the procedure^ 
and third, docs the bacterial flora of ilie si'clioii of gastro-inlcstiiial tract utilized 
place the intact upper urinary tract in jcopirdc h;i icason of ii'ceilding pyelo¬ 
nephritis'? 

In answer to the first querj', it appears ccidont that terraiiml ileum may he 
utilized to by-pass loss of ureteral coutmuily m tho'C instnuccs where more 
consenatne measuies arc not applicible There is no doubt that the peristaltic 
acluitj obsened proiidcs an effeefne piopulsne force for the passage of unne 
from kidnej to bladder It is tnic that the patent y of anastomosis at the iloo 
scsical junction is secured at the evpeiisc of icfluv, but the acherso hjdrostatic 
pressures engendered maj be in part taken up by the natural redundancy of 
bowel and thus sjiare the kidnej This appeai-s apphcnhle on the basis of 
cjstograpluc studies prosidcd too long an intcrcnl between acts of micturition 
does not ensue It would seem unwise to sacrifice patenej of anastomosis in 
tlie hope of constructing a aaltehkc mechanism at this level, if such were 
technically feasible Evpeiimental woik indicates tint the successful use of 
small bowel as a comeyer of urine is dependent on the rapid progiess of mine 
through it, and not on its function as a lescn on 
The second question )n\ oh es consideration of tlie stigma of rapid death fi om 
chemical imbalance placed on laboratoi^' animals subjected to uieteio uppei 
intestinal anastomosis by eailj iinestigatois Prom animal and human expeii- 
ments alreadj refericd to it would appeal that this situation is noted only 
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M'hen the ureter is placed in the intact small bowel, i.e., a segment not divorced 
from gastro-intestinal continuity. Such a circumstance, of coui’se, bathes large 
areas of absorbing mucosal surface for long periods of time vdth urine. It is 
reasonable to assume that this would eventually result in a situation incom¬ 
patible with e.xistence. When, however, reasonable segments of small bowel arc 
utilized, and these are taken from intestinal continuity, the hazard is greatly 
decreased, especiallj’- if one end of the segment is exteriorized. These four cases, 
together with the clinical references already cited, show, in addition, that 
anastomosis of bowel to bladder to re-establish continuity of urinary flow does 
not add to the hazard. There is no doubt that absorption of urinary constituents 
can and does occur when urine is in contact with small bowel. It is reasonable 
to assume that time in contact and surface area covered are two of the major 
factors which determine the degree of absorption. Fluoroscopic studies indicate 
that the natural response of the small bowel to distention with fluid introduced 
via nephrostom 3 ^ is one of rapid progression of the bolus into the bladder through 
peristalsis. If patency of anastomosis both at the upper and lower aspects of the 
intestine can be technically accomplished and maintained, and the intervals 
between acts of micturition reduced to short l)ut reasonal)le periods of time to 
avoid reflux, then a minimum of contact maj’- be expected. That such is the case 
here maj’’ be concluded on the basis of blood chemical detenninations made. 
The observations of Lapides indicate that the azotemia and hj'^perchloremic 
acidotic syndrome seen in patients following uretero-intestinal anastomosis is 
most marked and occurs soonest in those unth previous renal tubular damage. 
It is of interest that in all of the cases presented this factor was present through 
either infection, obstruction, or both prior to operation. Except for one case 
(R. G. 730750) the only evidence of chemical imbalance was a transient elevation 
in nonprotein nitrogen. It is realized that this assumption is based on follow-up 
studies of one year or less, and that considerably more time and greater numbers 
of patients will be required before categoric statements maj’’ be made. The 
trend, however, is of interest. 

The third question involves consideration of the fact that attempts to sterilize 
permanentlj’’ the intact or isolated segment of small bowel have not been suc¬ 
cessful, in man or in laboratorj-^ animals. Temporaiy suppression of intestinal 
bacterial content has been possible with many of the newer antibacterial agents, 
but with cessation of therapy, or in some instances, even while therapy is 
continued, the bacterial count again rises with resistant strains predominant. 
All of the cases observed here had had urinary tract infections of varying 
degrees of severity prior to operation. In three instances the same organism, as 
well as other organisms, was isolated by culture in the postoperative period as 
was found preoperatively. In only one case was the urine postoperatively free 
from bacteria culturally, and that only shortly after cessation of antibiotic 
therapy. It is of interest to note that despite bacteriuria, pyuria was limited in 
three cases to but 4-5 white blood cells per high power field in the centrifuged 
specimen. Perhaps a better criterion of potential hazard is not the cultural 
presence of bacteria, but the clinical history of the patient following the use of 
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ileum ns n subslifuto iiieler. IVrImp'i freedom from i)aiii aiid sepsis, and mnintc- 
iianee of a nonnal or constant renal fimetion over a lonp: i)eriod of time would 
provide a more satisfactory means of evnhmtion. It is eonecivalrle that the 
presence of bacteria normally endemic to bowel miglil not jriovc dangerous as 
long as patcnc}' of anastomosis allows rapid progress of urine without stasis, and 
miciuritional habits pi one to allow irfluv are avoided. 

CONTI.U.SION 

3'he use of leiminal ileum a.s a substiliifo ureter to replace gaps in continnil}' 
impossible to bridge by more conservative teebnitines airpear-s reasonable. The 
successful reported clinienl e.vperienee of Kuropean and .Vmeriran suigeons 
should be augmented by more detailed study of the chemical and baeteriological 
problems involved before the procerhue can be nnivensally rceonimendcd to 
augment and/or rt-plaeo established methods. 
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IN'IANAGEMENT OF CATHETERS IN A BILATERAL CUTANEOUS 

URETEROSTOMY 

GEORGE O. BAUMRUCKER 

Frotn the Department of Urology, U. S. Veterans Hospital, Hines, Illinois, and the University 
of Illinois College of Medieine, Chieago, III. 

It is not the purpose of this paper to raise the question of ureterosigmoidostomy 
versus cutaneous ureterostomJ^ The advantages, disadvantages, and indications 
for each of these methods of urinary diversion are well established at this time 
and are known to all urologists. Where we believed that a cutaneous ureteros- 
tomj’’ was indicated, the apparatus described in this article has served well its 
purpose of making life more bearable to the patient and allowing him a minimum 
of inconvenience. The advantages of the cutaneous implant o\’’er the sigmoid 
implant are basically the absence of complications usuallj'^ associated with the 
sigmoid operation. These are, briefly, 1) the relative simplicity of the procedure; 
2) the absence of a long, technical abdominal operation; 3) the absence of the 
danger of ascending fecal contamination; 4) aljsence of a postoperative hydro¬ 
nephrosis, and lastljq 5) absence of an electrolytic imbalance from re-absorption 
of urine from the bowel. There is also one other advantage, namely, accessibility 
of the kidneys for irrigation and study, if necessary, which procedure is not 
possible following a ureterosigmoid operation. Once done, the latter condition is 
permanent and the kidneys are forevermore unavailable; the e.xception to this 
statement being, of course, a reoperation and disconnection of the anastomosis 
to the bowel and re-implanting of the ureters to the skin,—a rather tedious and 
difficult operation. We have had to do such a breakdown onl,y twice on our 
service: one for a bilateral ureteral stenosis and impending uremia, and the 
second in a patient with increased nonprotein nitrogen and severe electrolytic 
imbalance, but with good functioning ureteral-bowel ostia. Both cases improved 
immediatelj’’ and definitely after the ureters were transferred from the Ijowel to 
the skin. 

There are three common disadvantages of the cutaneous implant technique 
which are all more or less matters of inconvenience, whereas complications from 
the sigmoid implants may become matters of life and death. These disadvantages 
are as follows: 1) the necessity of wearing leg urinals; 2) the inconvenience of 
continual care of the ui’eteral catheters, or, if catheters are not used, the danger 
of a ureterocutaneous stenosis; and 3) the limitations of phj^sical activit}^ due to 
cumbersome apparatus and leaking connections. 

The apparatus described here (fig. 1, A) will nullify to a great degree the last 
of these mentioned. In brief, the apparatus consists of an elastic abdominal 
support or belt with stays and a zipper connection to allow for easy application 

Read at meeting of North Central Section, American Urological Association, October 9, 
1952, Minneapolis, Minn. 

Reviewed in the Veterans Administration and published with the approval of the Chief 
hledical Director. The statements and conclusions published by the authors are the result 
of their own study and do not necessarily reflect the opinion or policy of the Veterans Ad¬ 
ministration. 
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Fig. 1. .-I, coinplclo ttpii:iratii.s. II, iif hivivoI fimiicction, C, ili-sc licinn lielil iu 

place by slit in belt. 1), 181'' striiipbt latex eatbeter enterinit nretcral orifieo. 

and removal. Slit.s arc added in the proper )>Iaeo on each .side, depending on the 
location of the cutaneous implant. The.se slit.s are thoronghl.v hemmed to prevent 
unravelling of the elastic material. 'J'hree-inrh late.x retention discs (not cups) 
hold the catheters at the proper length in the nretei-s. If the proper disc opening 
is selected to fit the catheter u.scd, then tape will not liave to bo used to hold the 
catheter to the disc, a.s it will tit snugly in the .short tube connected to the disc. 
When the slit in the belt is placed over the nozzle of the disc holding the catheter 
(fig. 1, C) the belt then presses the disc against the abdomen and holds it firmly 
in place, preventing motion. Swivel clips similar to those u.scd on a dog leash are 
attached to the belt on each side and allow for support and quick removal of the 
unnal bags, one of which is worn on each leg. Physical e.xcrciso is not only pos¬ 
sible, but is carried out with a minimum of inconvenience (fig. 1, B). 

The case history of the subject seen in the accompanjdng photographs is hereby 
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Fig. 2. Preoperative excretory uiogiam shows filling defect of left bladder wall, non- 
functioning left kidney and hydronephrosis of light kidney. 

brieflt’’ reviewed. Tlie case of a man aged 62 was diagnosed as carcinoma of the 
bladder, large meaty, infiltrating tj'pe, with multiple lesions in the mucosa. 
The patient’s health had been poor for the past j^ear. He had had backaches and 
hematuria. P 3 'elograms showed a bilateral h^'dronephrosis with a nonfunctioning 
left kidnej’- (fig. 2). The preoperative nonprotein nitrogen was 60; creatinine 1.5; 
red blood cells 4,000,000; indigo carmine moderate blue color from the right 
kidnej", onlj" a faint trace on the left. Bilateral cutaneous ureterostomj" was done 
at the first operation and a cystectomj" at a second operation one month later. 
The bladder wall was thick and meaty in places, but it had not been penetrated. 
The entire bladder, prostate and vesicles were removed in one piece without 
tearing or opening the bladder wall. There was no evidence of extension to the 
pelvic glands. He left the hospital and continued his work as a real estate ap¬ 
praiser, working 6-8 hours a daj" and driving his car daity. He takes care of and 
cleans his own catheters. He returns to the hospital eveiy month or two for a 
check-up, at which time his urine is checked and antibiotics are given from time 
to time for recurrent pyuria. In spite of this moderate pjmria from his original 
hj^dronephrosis, liis health is excellent. 

A retrograde pjulogram 1 j’ear postoperative showed some shrinkage of the 
original bilateral Itydronephrosis. The left kidney function has returned some¬ 
what, but not significantlj". His nonprotein nitrogen stays at 42 mg. His right 
kidnej", even though hj"dronephrotic, is apparently doing most of the work. The 
output from the left kidnej" is one-tenth that of the right. One and one-half j"ears 
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following Ills opoiation n .sliiglmni ralpiiliis tlevelopcd in his right, or good 
kidney. (This wns seen as a .smidl stone in the lower pelvis of the right kidney at 
the time of the eystcctomy.) This ealeultis was removed hy pyelotoniy and the 
patient returned to work again. There have been no further complieations to 
date, which, at the time of the rouelusiou of this paper, is two years postopera- 
fively. 

In closing, I wish to .say that we linve not performed cystectomy in all onr pa¬ 
tients on whom we have done a bilateral eutaTieons ureterostomy, ns many of 
our cutaneous implant.s were done for palliative rea.sons. It is interesting to 
note that once the urine was diverted from the bladder, the rale of growth of 
the bladder tumor was definitely slowed down anti the pain, dy.suria and hema¬ 
turia were immediately relieved in almost idl patients. 

ISO iV. Oah SI., 111. 
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INCOMPLETE EXSTROPHY OF THE BLADDER: CASE REPORT 

W. E. KITTREDGE and CURRY BRADBURN 

In a careful survey of the literature we have been unable to find any case of 
incomplete or partial exstrophy of the bladder similar to the one to be reported, 
in which the bladder and urethra were viidually intact. 

REPORT OF CASE 

R. M., a white man, aged 44 years, Avas admitted to the Ochsner Foundation 
Hospital because of recent bleeding from the exposed bladder surface in the mid¬ 
line of the lower part of the abdomen. Because throughout his life the patient 
had been advised that surgical correction of his deformit}’^ was not possible, he 
had not sought medical attention until bleeding occurred. He had enjoyed per¬ 
fect health all his life and had always been capable of normal physical activity. 
He had been married for 17 years and was the father of 2 children. He had alwaj'^s 
enjo 5 '^ed a normal sex life but Avith erections he had always noted some dorsal 
cuiwature of the penis. He Abided in an entirely normal manner Avith a good 
stream, there Avas no hesitancy or difficulty and he had good control. He had no 
urinary frequencj'' or burning, backache, history of pyuria, hematuria or stone. 
Occasionally Avhile urinating he Avould notice a thin tinj’- stream of urine pro¬ 
jecting straight out from the center of the exposed bladder. There Avas no history 
of any familial congenital anomalies. 

Physical examination revealed a Avell nourished, Avell developed healthy man 
AA'ho Avas Avell adjusted to his congenital defect and concerned only because of 
the recent bleeding. He u'alked Avith the typical Avaddling gait associated Avith 
the bony deformity involved in exstroph3^ The invoh'ed aiua appeared on first 
inspection to be typical exstrophy of the bladder (fig. 1, A). There Avas diA'^ergence 
of the rectus muscles in the loAA'er abdomen Avith considerable protrusion of the 
granular, fiery red bladder in the midline. A typical dorsal grooA’-e could be seen 
extending the length of the penis and there AA^as some chordee. Closer inspection, 
hoAvever, immediately revealed that the presentiTig bladder surface Avas the 
outer aspect of the dome of the bladder rather than the floor and also that there 
was a normally placed urethral meatus in the center of the glans penis. When the 
patient voided, a pinpoint opening in the center of the bladder could be seen, 
which intermittent!}" emitted a tiny stream of urine. The stream through the 
urethra Avas normal and control Avas perfect. The prostate and seminal A’-esicles 
were normal on rectal palpation. 

Urinalysis yielded entirely negatiA"e results. The phenosulphonphthalein renal 
function test shoAved 60 per cent in 1 hour and 10 minutes. Calibration of the 
urethra Avas normal and C3"stoscopy reA^ealed an entirel}" normal Ijladder of some- 
AA"hat large capacity Avith a normal trigone. The ureteral orifices AA'ere situated 
someAA'hat more laterally than in the normal. The bladder neck AA"as essentially 

Accepted for publication June 11, 1953. 
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Tig. 1 . , prL'oprnitivG appcpriincG of e\blropliy of bliuUior. /f, oxcrclory urogram sfiow- 
'jiR normal uppnr urinary tract, f,', i)r('o|HTativc cyslognim ahowitig characteristic bony 
oefect associated «i(h e\sfroph.v. I}, postoiieratiri* aiiiiearance shoaiiig 11 ) 1110*11 complete 

normal and the piostatie uiclhra and vcrnmontnimm tteie also normal in ap¬ 
pearance. Excretory tnograms (fig. 1, li) levealcd a normal upper tirinaiy tract. 
A cj'stogram (fig. 1, C) showed only the elmiacteristie bony defects associated 
"ith c.xstrophy. Re.sult.s of all other essential laboratoiy studies wore within 
normal limits. 

It became obvious that the only treatment indicated was resection of the 
teclundant projecting atoa of the bladder with subsequent closuic of the ab¬ 
dominal wall across the midlino. Thi.s was accomplished without difficult}'. A 
faiily large segment of the anterior bladder wall was lesocted after which the 
remainder of the bladder was sutuied and the abdominal wall then closed over 
It in layers. The pathologic leport on the specimen of bladder removed showed 
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nothing more than chronic inflammatory changes. When the patient was last 
seen three weeks postoperatively the operative wound had almost completely 
healed (fig. 1, D) and he had no urinary complaints. 

SUMAURY 

A case of incomplete exstroph}’’ of the bladder has been presented Avhich we 
believe differs in man}>- respects from any other reported cases that we could 
find in the literature. An unusual feature was the virtually intact bladder and 
urethra. 

3S03 Prytania St., New Orleans, La. 
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DeparliiiciitoJ Siirgerii Vroingii, Srhoolof Uciliriiic I inn rsili/of Califnniia at Las Angeles 

'll! cNlciisne uiinni\ phlegmon ic->«llmg from nipluie of (lie bladder is stdl ti 
londition ricwtd \mI1i appieliension l)\ the urologist nlllioiigh the iid\cnt of 
snlfommideb and antihiotus has lemforied his aimaim iitaiiiim Fatalities liare 
been leportod from siidi a iom|)litatiou m piiaplegu jiatieiits ' It ajipcars justi¬ 
fied therefore to report the folloniiig case, not oiil_\ bciaii'-e the patient letorored 
nith a well fiinctioiiiiig luiirogenie bladder but also beiaiise a \nnet} of other 
tirologic eonphcations was afctimulalcd in one patient, some of wliidi were un¬ 
common 

V 25 jeai old Xegio sustained a fradure dislocation of C-G and a fraitiiie of 
D 7 111 an automobile accident on lune 1.5, l‘)l(> \ii estrndiiral Iiematoma with 
a lent of the dm a was found on earlv 1 inniicc fonu X’eiirologiial osamiii it ion on 
admission to this center (Xocembei lOKi) icrealcd a complete pln«iologio 
tiansectioii of the spinal cold below the sexcuth thoracic segment, with mnikcd 
bpasticitj of the lowci extremities and a loss of blnddi i and bowel coiitiol 

A ptnoscrotal fistula and a supiaiiubie cjstosfomy wcie piesent on admission 
Shorth after admission a htholap ixx was performed '1 heieafter, the penoscrotal 
(istula w ns dosed operntix eh w lule the unnarv (low i cmamcci ch\ erted bj c x stos- 
tomx Cxbtograms rexealed bilater.il loflux' ’ In March ]')I7 the s-upiapubic 
catheter was lemoxed and within the following .5 inonths an mitomatie bladder 
dexeloped aided bj hi iclcler training Thepitient was disdi.iiged rdnu'irx IfilS, 
but re admitted in.Tune P) IS with chills, fcxei, and chfhculty iii xoidnig A stone, 
2 cm III chametei, was found m a dixcrtic ulum at the ponosc ratal lexeP and re 
moxcdbj means of a hthotritc The lesiiltingurethial tiaiima made intioducfion 
of a catlietei impossible and necessitated another siipiapubie tx stostomy rrom 
the open bladdei a E.axis sound helped to intioducc an intia uiethial catheter, 
howexei, a suprapubic cathotci xxas .also left in place A penosciotal abscess cle 
xelopcd subseciuciitlj which, aftei incision and drainage, healed with icsiiltaiit 
tortiiositj at the penosciotal site This made changing of intra-uretlual cathetcis 
impossible, theicforc, a nibber latex tube w.is used as a continuous catheter from 
the suprapubic cystostom.x thiough the iiicthia and w ns ensilv changed at w cekly 
intcrxals The patient who became an alcoholic with boh vx loi problems, left the 
hospital and was discharged A W O E in Iiilj 1049 

He was re admitted in May 1950 in pooi condition with multiple kige bed 

Accepted for publication December 23,1053 

' Pate, V A Jr and Bunts, II C Faultj healinK of suprapubic‘?inu*? rG'Hilting in fatal 
peritonitis J Urol 60 951-51, 1948 

Bors, Ernest and Comarr, A L Ve«5ico ureteral reiluMii par inlcKic natientis J Urol, 
68 091-98, 1952 i i ^ i • 

JHutch, J A Vcsico ureteral rcflu\ 111 pariplcRia J Urol , 68* 457-467, 1952 
Comarr, A E and Bors Ernc‘?t Pathological changes in urctlira of paraplegic pa 

tients J Urol ,66 355-01,1951 i i i 


41 



42 


AKDBEW E. KEITE AND A. EBTIN COMAKR 


sores and marked loss of weight. The .suprapubic cystostom}’- was closed and an 
intra-urethral Foley catheter was functioning. In view of the increased spasticity 
which made the management of the decubitus ulcers impossible a subarachnoid 
alcohol injection was performed, after the preceding prognostic test by spinal 
anesthesia had indicated that a good bladder balance would result. Following 
the alcohol block, this prognosis proved to be correct and a lower motor neuron 
t 3 ’'pe of neurogenic bladder developed. With the cessation of spasticit}’’ surgical 
repair of decubiti was possible and the patient was discharged in hlarch 1951. 

Two months later, in Ma 3 ’’, he was re-admitted. He had an intra-urethral 
catheter which was not draining. He felt that on changing his catheter every other 
da 3 " he had no trouble to insert the catheter adequate^" into the bladder. He 
stated that 3 da 3 ’^s prior to tliis re-admission he had slight diarrhea, vomiting and 
slight abdominal distention. Two days prior to admission his symptoms became 
worse and his abdomen became more distended. One da 3 " prior to admission Ihc- 
cough developed and Ammiting increased. 0)i ph 3 'sical examination the pulse was 
120, the temperature 102, respiration 24. The entire abdomen was distended but 
the lower abdomen more so than the upper. In the region of the old suprapubic 
scar there was a fluctuant pointing area approximately 5 by 7.5 cm. in diameter 
with a well demarcated margin. Pitting edema was present suprapubicall 3 ’' and 
e.xtended to both flanks. Infiltrationontheabdominal wall could be palpated up 
to and slightl 3 ^ above the umbilicus. BoAvel sounds were audible, but rare. There 
was a dullness in the right flank, none in the left, but the shift of the dullness on 
change of position was questionable. An attempt at catheterization of the urethra 
revealed only a small amount of uriniferous sei’osanguinous fluid. A C 3 ''stograra 
Avas done immediateb'^ Avliich shoAved marked extraA’asation anterior to the blad¬ 
der. A diagnosis Avas made of rupture of the urinar3’- bladder Avith extraA^asation 
into the space of Retzius and urinaiy phlegmon of the abdominal Avail. The find¬ 
ings at the immediate intervention from a midline suprapubic incision Avere: 
necrosis of the subcutaneous fascia, anterior rectus sheath, and rectus muscle. 
The necrotic mass extended into the posterior rectus sheath and the remainder of 
the bladder Avas fouiid at the inferior portion of the necrosed area and consisted 
of AA'hat appeared to be trigone, bas-fond and some remnants of the side Avails. 
The dome Avas absent. B 3 f means of a large metal sound, inserted through the 
urethra, a rubber tube Avas introduced as a continuous catheter the ends of Avhich 
were brought out at the external urethral meatus and the suprapubic opening. 
Adequate drainage of the abdominal Avail Avas proAuded and the Avound Avas left 
open. Gradual granulation closed the large defect so that b 3 '’ June 1951 the supra¬ 
pubic catheter could be replaced b 3 ’^ an intra-urethral catheter. The suprapubic 
C3"Stostomy AA'as entirely healed by August 1951 and bladder training AA'ith tidal 
drainage Avere instituted in order to increase the bladder capacit3^ 

On cystoscop 3 ’- in June 1952 onl 3 ’- mild cystitis Avas found. On urethroscopy 
three diverticula Avere seen beneath the trigone, to the right and left, and in the 
midline. The urethral mucosa appeared fibrotic but the urethra Avas of an even 
caliber AAuthout eAudence of stricture. No reflux could be demonstrated by delayed 
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cystography. Cystomctric o.\amiiiation revealed a bladder eai)aeity of I2r> ec and 
ia good balance witboiil any re.sidual. The means of voiding corre.spond.s to that 
of a lower motor neuron bladder, which is a combination of detmsor activity and 
e.xtrinsic pre.ssurc. The intra-uretbral catheter was removed because of these find¬ 
ings. The patient left the hospital and was again discharged A.W.O.L. 

mscu.ssiON 

The case prc.scnts several interesting fealnrcs; 

The patient snrvivcd a rather c.xtcnaive urinary phlegmon, re.suUing from cx- 
trapcritonoal niiitiirc of the bladder. The two fatalities concerning paraplegic 
patient.? icported by Pate and Bunts' oraairred with intrapcritoncal urinary ex¬ 
travasation. However it is staterl in both instances (hat previous suprapubic 
cysto.stoniics were iircsent and were con.sidered contributory to the complication. 
How much intraiioritoneal seepage of urine occurred in our case remains unde¬ 
cided. The shift of dullness on change of po-ition seemed to indicate fluid in the 
abdominal ea^•ity; but this may have been caused only by transudation and it 
was not considered advisable to inspect the ireritoncal cavity in the presence of 
an e.xtcnsive urinary phlegmon of the lower abdominal wall. It is not impos.siblo 
that this .'top prevented a further contamination of the peritoneal cavity and was 
a lifesa\'ing inea,“ure. Different .stages of extrnva.sation due to faidty healing of 
suprapubic cy,stostomies' are not common, yet have been repeatedly observed 
by us. They range from .small, pointing suprapubic jd)sees.''es, with well walled off 
sinus tracts to large and deei) cavities which need have no demonstrable connec¬ 
tions with the bladder, although they originate there. We concur with Pato and 
Bunts' that a low cy.stostomy is a poor procedure and never irerform punch cys- 
tostomics in paraplegic patient.?. 

The variety of urologic complications which thi.s .single ca.se pre.sents is remark¬ 
able. Among the urethral complications the occurrence of calculi is a rare obser¬ 
vation even with paraplegic patients and has been ob.ser\’ed by u.s in only two 
other patients. Formation of diverticula at the pcno.scrotal junction is common, 
while those in the pro.static urethra arc infrerpient,' but the oeeurrenee of both 
m the same case is a rarity. It is mere conjecture, yet not impossible, that in this 
special case selfeatheterization wa.s (he cau.sc of the prostatic diverticulum. I’his 
procedure was unnecessary had the patient not displayed psychological traits, 
not infrequently encountered in paraplegic patients, which load to self-destruc¬ 
tion by willful neglect and which are labeled as a physiological suicide by psy¬ 
chologists.® Ve.sico-ureternl reflux present before administration of a subarachnoid 
alcohol block disappeared following this procedure, and this is in line with pre¬ 
viously reported observation.s- that reflux maybe altered by such procedures as 
pudendal nerve anesthesia or .sidrarachnoid alcohol injections. 

It is remarkable that so far amyloidosis could not bo demonstrated although 
multiple decubitus ulcers and severe recurrent infection of the urinaiy tract were 

T ®Storment, C. T.: Psyctiolopcal aspects of paiaplcpic patient. I.ectme dciiveretl at 
Institute of Long Beach Nur.scs’ Assoeiiition CSx.V Xo. IS, hfay 14, 1952. 
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present. Though amyloidosis is not too common it has been repeatedly observed 
in paraplegic patients.® - ^ 

This case demonstrates the instability of “spinal man’s" physical health which 
is the more jeopardized by an imbalanced mental attitude. It is this latter condi¬ 
tion which makes the prognosis of this case doubtful. 

CONCLUSIONS AND SUMMARY 

A case is presented in which the patient recovered from an extensive urinary 
phlegmon of the abdominal wall, resulting from rupture of the bladder and sub¬ 
sequent extravasation of urine. Various other urologic complications accompanied 
or preceded the main feature. Since infections of this type originate from supra¬ 
pubic scars two waj^s of prevention are possible: either to close operativel}'' all 
suprapubic sinus instead of permitting them to heal spontaneously* or when 
nonoperative closure has taken place to follow the patient closely and to inform 
him of the early symptoms and signs of a suprapubic abscess; incision and drain¬ 
age of the abscess with intra-urethral catheter drainage of the bladder prevents 
spread with developing phlegmon. After the infection has subsided it is advisable 
to revise surgically the suprapubic scar of such cases. Correct performance of 
a high cystostomy will prevent complications of the resultant suprapubic scar. 

® Comarr, A. E.: Repair of extensive chronic decubitus ulcer of 31 years duration. 
California Medicine 79: 315-317,1953. 

"Thompson, C. E. and Rice, M. L. Jr.: Secondar.v amyloidosis in spinal cord injury. 
Ann. Int. Med. 31: 1057-65, 1949. 
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BANTIIIXE AS A riiOI.OniC DRUG: A OIAKICAU 
AND ELECTROMYOGRAPHIC STUDY 

JOlINir Di;TAH,S\Mn.C:ilAHAM ^MlUmVAUI)l, COIiLV 

from the Drpttrlinciil^ of Uroloqitnnti /Vivsin/rt^/i/, Uinicmti/ of Vtrqtinn Mcdirttl 
t^chool, CharhUt^tiUCf Urt. 

The piactieing phy.''iei!>n is freipipiitly ooiifionti'd witli patients who eomplain 
of urinary frwpicncy Iieeati'-e of a small hlatldei eapaeily. Many of these |)a- 
tients do not have demonstrable Konito-niinni}’ disease, and aie fiee of any 
evidcucc of eentral ncivous system disease. With the inirodiietion of banihine, 
as a dnig used in the treatment of peptie nleer, it was noted that an oeeasional 
p.atient complained of diflienlly in voiding. Many other patients obseived that 
theii voiding efforts were mueh weaker than before the administration of ban- 
thine. Others have observed that tbey did not void ns frequently as they did 
before they started the dmg. Ranthine has orrasinnally precipitated an acute 
onset of nrinary iclention in male patienl.s who have slight obstnietion at the 
vesical neck. 

These obscivations led the anthois to invc'stigate the effect of banthine on 
“normal” irrit.ablo bladders, i.e. bladders with small eapacitie.s having no de¬ 
monstrable disea-so. We have also obseived the effects of this dntg on bladtlctsi 
whooc function is disturbed as a lOsiiU of organic ncinological disease 01 the 
.so-called “neuiogcnic” bladder. 

i'ii\iiM.\foi.oov or iu>TniM: 

Studies on laboratoty animals by other wiiters have indicated that banihine 
acts as a ganglion blocking agent on both the sympathetic and paiasympnthetie 
autonomic nen-ous .systems. It also exerts a potent additive atiopine-like action 
at the post-ganghoiiic nerve endings of the parasympathetic .sy.stem. Such ef¬ 
fects with icforcnco to the bladdei, would be expected to produce a motor 
paralytic type of bladdei, i.e. changes similar to those seen in patients with 
acute paralytic poliomyelitis. 

• F.ITKCT OF n.CNTIlIXi: O.V Till: IIXCI.SI.D HAT IlI,\t)Di;it 

Technique. Excised rat bladders weie .subjected to electlomyoginpliic deter¬ 
minations utilizing batliinc and ncelychohne, with delomiinations being made 
before and after the administiation of these dnigs. 

The excised lat bladder was placed in Sollmann’s solution, which was aur- 
rounded by a water bath at 37.5° ecntigiade. Electrodes wcic placed at the 
fundus and at the trigone of these bladders, and the diffeienccs in electrical 
potential between the electrodes wcic mcasuied in miciovolts. 'J’he coiucnlia- 
tion of banthine in the Sollmann’.s solution was 0.2 mg. pci cubic centimeter 
of fluid in the bath. Moie extensive discussion of the technique employed in 
electiomyogiaphy of the bladder will be found in other publications.'' "• ’■ ‘ 

Accepted for pulilitation rdirunry 27, 

Core},!: L.Bojce, W II , and A'cst, S A Ted Pjoc , 10: 20, 11151 

I.S 
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THE EFFECT OF BANTHINE ON THE DURATION 
ELECTROMOTIVE FORCE, AND RATE OF 
CONTRACTION WAVES IN THE RAT BLADDER 

A“= A Wave pt ■ Banfhine ^ Acetylcholin 

B"= B Wove U I Effect 1 Effect 

-•-All Activity Ceases After Banfhine 
Rat +1 Rat #2 Rat«3 Rat #4 




Fig. 1. Force and rate of normal spontaneous changes in electrical potential activit}’ in 
bladder aie consistently diminished or stopped completely by banthine; however, duration 
of A and B waves is not consistently affected, all activity being stopped in two rats and 
without effect in other two 


Results. Electromyographj' of the excised rat bladder demonstrated that the 
electromotive force of the spontaneous A and B waves nonnally present in the 
intact and excised bladder' s.-i ^yere significantly diminished after admin¬ 
istering banthine. In addition, the duration of these waves is prolonged, and the 
frequency of the waves is diminished. Following the use of banthine, acetyl¬ 
choline will negate the paralytic action of banthine on the bladder. These phar¬ 
macological actions are graphically represented in figure 1 and will be reported 
in greater detail in a subsequent publication.® 

EFFECTS OP BANTHINE ON THE HITMAN BLADDER 

After the administration of intravenous banthine, 1 mg. per pound of body 
weight, the bladder capacity is often increased in normal patients. Voluntary 


Corey, E. L., Boyce, W. H., Vest, S. A. and French, C. R., J. Applied Physiol., 3: 631, 
51. 

^ Coiei’, E L , Bovce, W. H., and French, C. R. ■ J. Applied Physiol., 6, 38,1952. 

' Boyce, W H j' Urol , 67: 650, 1952. 

® Corej , E L Personal communication. 
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EFFECTS OF BANTHINE ON HUMANS WITH 
SMALL CAPACITY BLADDERS 


E3 Before Bonfhine 
□ After IV Bonthme 
■ After Bonthme Treatment 



X H m IE 3E 3ZE 3ZII 
Patient 


Fro 2 IJ\ (IcircniiiiK |nri«Mn|i itlietit iKti'in w illim hi uldcr mil, b mthinc c'lU'.cd 
increi»cs in bladder t ifiicities 

effort, in the forms of millimotor'- of Hr of intiiuoaunl pris-Miie, is often (ut to 
<)0 per tent of its prc-liantinno niiiRnitiide 
Figiire 2 illustrates the tliaiiRes m the hhidclci capatitics of 'on on piticnts 
with irritable bladders Results of this nature ha\c led us to hohete that baii- 
thinc IS the niedmtion of thoite for patients vith “nritablc” bladders of small 
eapiuts and nithout dcmonstr.iblc orR.init or ncnroRenit disease 

cniMCM. \m.ic\jios 

The folloning macs illustrate seien patients mth iriitablc bladders «Iio had 
no e\idcnco of dcmoiistiable gemto-niinart disease, but oomplanied oiilj of 
urinarj’ frequent} We hate obsened that banthme in such cases mil sene to 
increase the bladder capacities and thcrefoic rehete induiduals of uiniary fie- 
quenty 


c\sb urrouTs 

Case 1 Mrs A !M , U V H Xo o358l, a Gl }cai old X'egiess, was first seen 
cbruaiy G, 1952 tomplatnnig of laflici marked fiequenc} and nooturia 3 to 4 
fames Her urine was entirely nogatne and cultures were rcpoited as negatnc 
}stometrogram reicaled a bladder tapacit} of 200 cc but was oflieiwise nor¬ 
ma She was gitcn intratenous banthme and 5 minutes later c}stometiogiam 
retealed a capacit} of 250 tc with decrease m amplitude of bladdei contiactions 
an toidmg effort Subsequent!} 50 mg of peroial banthme twice a day le- 
uced her frequency and one week later the bladdei capacitt had incieased to 
cc One month later, although she stated she was bettei, her capacit} was 
oun to be only 250 cc The dosage of banthme was increased to 75 mg 4 times 
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a da 3 ^ On July 14, 1952 her bladder capacity was found to be 500 cc with noc¬ 
turia 1 to 2 times and no frequencj'' during the day. 

Case S. Mr. G. R., U.V.H. No. 321996, a 70 year old Negro, had a trans¬ 
urethral resection of his prostate in 1945 and during the last 3 j-^ears he stated 
that he was having marked urgency, frequencj’- and nocturia 5 to 7 times. Urin- 
atysis was negative. Panendoscopj'^ revealed the absence of further pi'ostatic 
obstruction. C 3 ''stometrogram revealed a contracted bladder with a capacity of 
150 cc. Intravenous banthine was administered and 5 minutes later the cj'^sto- 
metrogram was repeated with the bladder capacity found to Ije increased to 
200 cc. Again there was a decrease in the amplitude of bladder contractions as 
well as the intravesical pressure recorded during the voiding effort. He was 
given 50 mg. of Isanthine peroralty twice a dajc He was seen on monthlj’- visits 
and each time his bladder capacity had increased, finalty reaching 450 cc. The 
patient’s sjmiptoms impro^'■ed although he still had nocturia 2 to 3 times and 
some frequenc 3 ^ 

Case 3. Mrs. A. B., U.V.H. No. 65S32, a 48 3 'ear old patient, was seen on 
Februaiy 23, 1952 complaining of drawing sensations after ^miding, marked 
frequency and nocturia 8 to 10 times. Urinal 3 ’’sis and pli 3 ''sical e.xamination were 
entirel 3 ’' negative. C 3 ’’stometrogram showed a bladder capacity of 150 cc with 
noiTnal bladder tonus. She was then given 100 mg. of banthine intravenousl 3 ^ 
and 5 minutes later her bladder capacity was found to be 300 cc with decrease 
in the amplitude of bladder contractions. She was placed on 50 mg. banthine 
3 times a day and 2 weeks later her bladder capacity was 275 cc with rather 
marked improvement in her symptoms. Her nocturia was onb'' 1 time with fre¬ 
quency in the day of 5 to 6 times. She was seen one month later with further 
improvement in her s 3 Tnptoms but unfortunately the bladder capacity was not 
re-examined. 

Case 4- Mrs. M. S., U.V.H. No. 298944, a 70 year old patient, was first seen 
on September 5, 1951 complaining of dysuria, frequenc 3 ’' f^i^d nocturia 10 times 
at night. Her urinalysis was negative. On Februaiy 5, 1952 a c 3 'stometrogram 
showed nomial findings excepting a Ijladdcr capacity of 225 cc. Her s 3 miptoms 
had persisted since her original visit. She was given 100 mg. of banthine intra- 
venousty and the bladder capacity was increased to 400 cc with diminution of 
amplitude of bladder contractions. She was placed on 50 mg. of banthine 3 
times a da 3 r and on her last visit, the bladder capacity was found to be 450 cc 
with a frequenc 3 '^ 4 to 5 times a da 3 ’' and nocturia 3 to 4 times. 

Case 5. Mrs. Z. P., U.V.H. No. 190145, a 60 year old patient, was seen com¬ 
plaining of marked frequency and nocturia 2 to 3 times. Urinal 3 ’-sis was nega¬ 
tive. Physicial examination revealed only a senile vaginitis. A cystometrogram 
was noiTnal except her bladder capacity was found to lie onl 3 '^ 250 cc. Banthine 
100 mg. given intravenously did not result in any increase in bladder capacity, 
but there was some decrease in amplitude of bladder contractions. She was 
given 100 mg. of banthine 3 times a day and 1 month later her bladder capacity 
was found to be 290 cc. She only had to void 3 times a day with nocturia 0 to 1 
times. She discontinued banthine and one month later she was having some 
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treciueiii'y and nocturia. Her cnpncify uas found to he 230 cc. She uo'i again 
given the t.ainp dosage of l)anthinc and in 3 weeks licr l)ladder capacity was 
320 cc without fieiiuency or nocturia. 

Case 0. Mrs. E. 11., U.V.II. No. 20131.3, a 3fl year old patient, was hist J-cen 
compkaiihng of urgency, fier|ueney, and burning. Uiinalysis showed an oe- 
cnsionnl white blood cell but othciwise was entirely negative. Cystoscopy re¬ 
vealed no lesions or abnonnahties c\ee]it a bladder capacity of 230 ec. She was 
given 100 nig. of intravenous banthinc and in 3 niinutes her bladder capacity 
was found to bo .330 cc. She was placed on .30 mg. of banthine .3 times a day. 
One month later there weie no eompkaints and bladder capacity was 1.30 cc. 
Ilci last urinaly.sis was entiiely negative. 

Ca<<e 7. Mrs. G. H., U.3’.1I. Xo. 31000, a 10 yeat old patient, complained of 
frequency every hour, day and night. Her bladdci capacity was found to be 
2.30 cc. She was placed on banthine .30 ing. -I limes a day and two weeks later 
her bladder capacity was found to be ISO cc, although she was still having fic- 
qucncy of .3 times a day and nocturia of 3 to I times. One month later she was 
still having some frequency but with nocturia reduced to 0 to 1 limes. 

ni.sccssiov 

While banthine did not correct the fundamental pathological changes in the 
aforementioned patients, it did by reducing the parasympathetie nctiv'ity with¬ 
in the bladder w.all, increase the capacity (fig. 2) and lender the condition more 
tolciablc. 

Additional evpcriencc with banthinc for patients with ‘'neurogenic” bladders 
of the uninhibited and spastic tjqm has paialleled that of Lapides and Dod¬ 
son.' The diug will assist p.alicnts with .such conditions in dev eloping automatic 
bladders by completely eliminating uninhibited Kpoutancoiis vasie.al contiactions 
and incieasing the bladder capacit 3 -. 

We have also used banthine during tiansuicthial icseetion of the pioslate 
gland in a patient with a small bladder capacitj'. Banthini' iiicieased his bladder 
capacitj' when it failed to increase under the influence of siiinal anesthetic. At 
the beginning of the resection the capacitj' was 70 cc but this was increased 
to 170 cc following 100 mg. intrav'cnous bantbine, theicbj’ peimitting longer 
periods of cutting before the iiistniment had to be removed to evacuate the 
inigation fluid. 

Banthinc has pioved valuable for pic- and postoperative patients who be¬ 
came uncomfortable from bladder spasm as a result of inlying cathetci's. These 
spasms, which are most distressing and frcciuently cause the patient to void 
around the catheter are usuallj' eliminated bj’ banthine. 

CO.N’TKA-IN'DIC VTION TO VDMlNISTIt VTION OC H VNTlIIN'n 

Banthinc is contia-indicatcd in the presence of glaucoma because of the 
appearance of mydriasis in some patients. Any patient with lowei uimaij’ tiact 


• Lapidos, J and Dodson, A I. Jr • J. Urol , 69:00,1953 
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obstiTiction is a poor candidate for banthine as it may induce acute urinary 
retention. 


CONCLUSION 

The authors have found banthine to be of value in treating patients with 
small and unexplained irritable bladders. It is helpful in the management of 
spastic neurogenic bladders secondaiy to disease in the central nervous systems. 

Patients wearing catheters who have bladder spasms appear to be relieved 
by the use of banthine. 

It is also of value in increasing the capacity of small bladders during trans¬ 
urethral resection. 

Treatment with banthine is initiated by administering 50 mg. 4 times a day, 
and if the effect upon the bladder is not remarkable, this dosage is often in¬ 
creased to 100 mg. 4 times a day. 


ADDENDUM 

Since submitting these results for publication, we have used pro-banthine in 
similar cases and find that its action is identical with that of banthine. It has 
the additional advantage of exhibiting few side reactions and possibly a more 
specific effect on the autonomies innervating the lower urinary tract, 

The banthine and pro-banthine used in these experiments were kindly sup¬ 
plied by Dr. J. William Crosson of G. D. Searle and Company. 
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GAS GAXGKEXIi: OF PEXIS AXD SCUOTUAI 
SIA'.MOUn rnilAJMAN, Cmt. Arc, U. S A. H. 

From till Urohoji/ Srriioii, U. S. Annti Ilospitnl, Camp Gnrrton, da 

Tlio world litcniture i*- malnouri.slipd with rcpoitcd nutlicntic (■a'-c'> of gas 
gangrene of the |)cnis and scrotum. Aside from tlio land mine, uirward blast 
type of warfaie injury, the genitalia consistently and fortunately escape c\- 
tcrnal mutilation and ancrohic bacterial inoculation, when one considern the 
myriads of accident.s to which the general pojiulation is .subjected daily. 

The pathogeny demands initially that the trauma be supplied. Whether or 
not piogrcssion to gas gangrene occur.s depends uiion thcpicsenee of gas foimmg 
organisms thriving greedily under conditions of o\ygen insufllciency. The 
bacteria usually implicated are .sfieptococci, slaphj'locoeci, color bacilli, and 
the Clostridium elan. Cireulaloiy impainneni and tissue necrosis having been 
established, the oiganisms piopagale with swift disjiateh and sweep forward 
like pniiiie fire, disintegrating and blistering fascial ])lancs and tis-siie baniers, 
closing blood .supply to adjacent paifs, leaxdng their production of gas as if in 
monument to work done. The alarming picture at this stage is familial to every¬ 
one. 

Following a history of trauma to the part, thcio is usually a readily evident 
break in dcimal eontinuity. depending upon the .stage in w'liiidi tlio gangrenous 
afUiction is seen, the patient has .some fever, leukocytosis, and .swelling and 
discoloration of the skin. Tlieie may be evidence of external iicciosis and slough¬ 
ing with eharacteiistic exudate and odor. Edema and gas, signified by eiepitation 
are the cardinal features. I’ain may, or may not, be a subjective complaint. 

nr.i’onT of cash 

Tvt-l, No. 27000, a 19 ycai old white, previously healthy male, was ad¬ 
mitted to the U. S Anny Hospital, Camp Gordon, Geoigia, Febniaiy 13, 19.52, 
with a histoiy of paiiile.ss .swelling of the penis and seiotum following an alleged 
.accident -1 houi-s earlier, in which a small boiler fell on him stiikiiig the uppoi 
part of the light thigh and falling acioss the right groin, siipia pubic aica and 
genitalia—after au attempt to lift it. 15y the time he was admitted to hospital, 
the swelling of penis and .sciotiim had become painful. Theic were no other 
complaints 

The urologj' department was not called in until 0 houis later. At th.at time, 
clinical examination rei’ealed a healthy looking young white man, until the 
covers wore pulled down. The temperature and blood pressuio wcie nonnal. 
Thcie was no evidence of toxemia and gciicial physical examination, including 
rectal, was negative, aside fiom the genitalia. The iinciicumciscd penis and 
scrotum weie tense, edematous, and the dusky color changes of ciiculatory. 
impainnent were obvious The testes, epididymides and coids weie in position 
and felt to be noimal. There was such a degice of edema that it was impossible 
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to visualize the meatus. Crepitation was noted nearly everywhere. Beyond the 
penis and scrotum the tissues were not affected. Urine and blood studies were 
negative. 

The patient was taken to the operating room immediately, and a dorsal slit 
was made. Gas and exudate escaped readily from the cut edges. It was onl}' 
after careful exploration that the portal of entry was determined. On the 
ventral, and right hand side of the mucosal surface of the foreskin, there was 
seen to be an oblique, slit-like wound, 3^^ cm. long with degenerated purplish 
colored edges. On squeezing manually up to the opening, a large amount of 
thick, putrid material revealed itself. The exploring index finger was then 
introduced, and a wide long sinus tract extended backwards in the long axis 
of the penis as far as the scrotum. Multiple drainage incisions were then made 
and Penrose drains inserted all over in through and through fashion. A ISF 
Foley catheter was inserted and retained. The whole apparatus was supported 
on a Bellewe bridge. 

On culture, hemolytic Staphylococcus aureus and anerobic streptococci were 
isolated. On smear, gram positive bacilli, morphologically resembling Clostridia 
were seen. 

Postoperatively, the patient was given 300,000 units of procaine penicillin 
q. 3h., a booster of tetanus, and an ampoule of antigqs serum. 

By the next day, he had a temperature of 100, and the swelling was con¬ 
siderably reduced. After 48 hours, the temperature fell to normal permanentlj\ 
On February 16, all drains were removed, and hot saline soaks begun. On Feb¬ 
ruary 20, the catheter was removed, he was allowed up and about with a scrotal 
supporter, and hot sitz baths q. 3h. were initiated. On February 26, he was 
completely cured and sent to duty. 


SUMMARY 

A rare and interesting case of gas gangrene of the penis and scrotum is pre¬ 
sented. Pathogenesis, signs and sjTnptoms are reviewed briefly. 

The patient tenaciously clung to his masterpiece of fabrication involving the 
boiler. The slit-like break in the mucosal surface of the foreskin was obviously 
the focal point for the infection. Just how this occurred involves fascinating 
speculation. 

17J9 Walton Way, Augusta, Ga. 
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J’OLYOUCIIIIJISM: A CASK KEPOHT 

Lt I!. I’, DAIiUOW (MC, 1)8X11) \M. In. .1. .1. IIU.MIIS (.MC, USX) 
rrom the U Smut //«^/>(frt/, Coco Solo, Cnnol Zone 

Tlie iirPM-iiPP of more thiin two toites in man has (>\t'it(‘(l inteicst in Ipgcndaiy 
and liistoiical times-. ]n the aneient litemture many eases aio dcseiihed and those 
tlniscndonwi worehclicved posspsvj.(| of .supeniiility. Gieat wariioisand lovci.s 
were said to lie thus adoiiiKl. The only anthentie e\amp!e in the eaily ycai.s is 
the .autopsy case of Hlasius in 1070. AltlioiiRli.^,-!, and .5 testes hn\e been lepoited 
only eases of triorehidism are proven. 

Lane icporlc-d the fii-st hislologie.dly proven ease in ISO."). Doggon, levicwing 
the literature in 10,33, found II proven eases and added one of his own. Ten 
additional eases have been lepoiterl to date by C'hevassu, Goldstein and Casilli, 
Cranr, I'hiessen, llniidley and Crawfoid, Dardill and Coiislantiiii, Ifaiisoii, 
Smith, Evans and Suder, and I.ow.sley and I’orras. Thus a total of 22 eases have 
been reported. 'J'he purpose of this paper is to lepoi I an additional ease. 

Su|)eimimcrary testes aie .seen to be lare. Siiperiiiiineiaiy ovaiics are also 
rare Small islands of ovarian tisi-ue in the bioad ligament aie fieiiiieiif but 
Biady eould find only 9 proven ea'es of polyorehidism in the female. Testieiilar 
tissue has been found in the adienal of man and ehiekeii. Multiple testes have 
been described in man, pig, and ehiek(-n. 

Embiyologieal evplaiiatioii of these testicular anomalies is not difficult. The 
testiclo’h origin is from the genital ridge on the innei .suifaee of the wolffian 
body. Tlie epididymis and vas dcfeiens arise fiom the woliriaii body. The an¬ 
terior .seminiferous tubules appeal first and normally degcneiato, new tubules 
being formed eaudally. Faihiic of this degeneiation to take place anteriorly, 
while taking place medially, would produce a bipartate organ. .Spotty degeiieia- 
tioii would account for multiple islands of testicular tis.sue. 

Of the 22 pioven cases 12 aic on the loft and 10 on the light side. .Vs this is a 
coiigoiiital .anomaly it is found fiom childhood to old age. The supeimimeiary 
testis IS usually palpable ns a scrotal oi inguinal tumor, rarely as a fcmoial tumor. 
It m.ay be an incidental finding at hcinioriaphy or celiotomy. Doggon’s case was 
.associated with rcciiricnt toision, Goldstein and Casilli’s with a iliabdomyosai- 
toma of the ciemasteiic muscle. It is usually located pioximal to the iioimal testis 
and is .smnllei in sire. It is usually eriuipped with a sepaiato vasciilai .supply, 
and may linve a soiiarato or common epididymis and vas defoieiis .Vetivo speima- 
togencsis is gciieially not picsent but has been lepoitcd in some cases l\Iost of 
the unproven siipeinumeiary testes me in icality spci matoccles, encysted hydio- 
celes, small omental heinias, or tumois of the testis, cpididj-mis oi coid, or the 
vestigal structures connected theieto. The diagnosis should be made onlj- upon 
adeciuate histological study. 
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CASE REPORT 

L. V. J., a 23 year old white soldier, was admitted to the hospital on October 
9, 1951 for operative therapy of bilateral varicose veins. Past history revealed 
that a right inguinal herniorraphy had been performed in 1947 and that the 
patient had had enuresis extending into the earlj' teens. 

Physical examination revealed the bilateral varicose veins. Above the normal 
right testis was located a round, discrete, firm, nontender mass 3 cm. in diameter. 
The left testicle was normal in position, size and consistency. The patient had 
never noted this mass before, nor had it been called to his attention by previous 
examiners. 

Routme laboratory studies were within normal limits. 

A routine bilateral high-low saphenous vein ligation and stripping was carried 
out under spinal anesthesia. At the conclusion of this procedure the right scrotum 
was explored to determine the nature of the mass. The scrotum was opened ver¬ 
tically directly over the mass. This was easily defivered and found to be a testicle 
3 cm. in diameter. The other occupant of the right scrotum was then delivered, 
and to the surprise of the operators, found to be a normal testicle 3.5 cm. in 
diameter. There was a normal testicle, epididymis and vas deferens palpable in 
the left scrotum (fig. 1). 

The testes on the right side occupied a common tunica vaginalis. Each pos¬ 
sessed a separate spermatic cord with veins, artery and vas. These cords showed 
no tendency toward union as far proximally as the external inguinal ring. They 
were joined by the normal tunics of the spermatic cord which invested each. 
There was some thickening of the distal fringe of the tunics which joined the 2 
testes. 

In view of the possibility of the torsion, the smaller, proximal testis was re¬ 
moved in toto after ligation of its cord. The larger, distal testis was biopsicd and 
returned to the scrotum. 



Fig. 1 A, normal right testis. B, supernumerary right testis C, normal left testis. 
Individual cords to testes on right side can be identified at D and E. 



I'OL'iOllCIIIDISM 



Tin 2. ^1, t^uijcrnumoniry lc*itifi //, iiorninl tc'jticiilrir bioj)s\. 


The patient had an nncomplicntctl poslopeialive eourho and leturned to full 
duty on the tnentieth postoperative day. 

Pathological repoi t. The excised testis measured 3.o bj- 3.0 by 2.2 cm. and was 
of noimal contour. On cut section the oigan was light fan and the tubules 
strung uell. The epididymis uas proportionate in si/e to the testis. The biopsy 
ragment of the other testis measiiied 0 8 by 0 7 by 0 2 cm. 

Microscopic: Kormal tcsticuhii tissue was found in both the excised organ 
and the biopsy specimen. In both .specimens spermatogenesis was active (fig. 2, 
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SUMMARY 

The literature dealing with polyorchidism in man has been brieflj'^ re\de\ved. 
There are 22 proven cases in the literature. The twenty-third case is added. 

Hospital of University of Pennsylvania, Philadelphia, Pa. 
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HISTOLOGIC DIAGNOSIS OF CANCFR BY STUDY OF BLF.NDED 
TISSUI!B WITH PAUTICULAll BEFERENCE TO ADENO¬ 
CARCINOMA OF PROSTATE 

Ti:n n. umncN' am. uonnuT i:. .luxsnx 

From the /)rpnr/;iifn(, oj 1‘nlhoUign nnil (tniloijii, Veneonrin Ilorpilal, Spot nnc, irn./i. 

Among tlip variou‘5 tcchniqups which have boen developed to impiovo the 
early diagnosis of cancer of the prostate gland are selective sectioning of trans¬ 
urethral curettings (Sallcrlcc), preparation of mimerous tections of curettings 
(Baron and Angrist), needle biojisy (Ferguson; Mclick; Pcirson and Nickerson), 
and cytological procednies (Albers, McDonald and Thompson; Boyer; Chute 
and Williams; Herbut; Ilerluit and l.ubin; Lewis; Mulholland; Peters; Peters 
and Young; Schmidlapp and Alar'hall). 

A few months ago it occurred to ns that a blending technique might be used 
for the study of tissue lemovcd by trausurethial resection. This has proved a 
practical method for finding small amounts of carcinomatons tissue. 

jiirriioi) 

Formalin-fixed curettings arc placed in 100.0 ml. of 10 per cent formalin and 
blended for a period of 2 minutes in a Waring blender of the ordinary kitchen 
variety (Model FC-1). The blending is somewhat more uniform if the blender is 
equipped with a fine mesh sciccn* fitted about 10.0 cm. above its base. We tpe 
such a screen svirronndcd by a rim of one-half inch adhesive tape folded over its 
edge to fix it in place. 

-Utcr the two minutes of blending, the mixtuie is filtered through two thick¬ 
nesses of No. 12 by 20 gaure. Excess moisture is manually c.\pressed by tighten¬ 
ing the gauze about the tiss.m it contains. 

Approximately -1.0 cc tissue are then placed in a reccptable and nni through 
dehydiating, fixing and paralTmizing .solutions in the same manner as routine 
surgical tissues. In onr laboratory this im-olvc.s passing through formalin, ace¬ 
tone, acetone-cupric sulfate and parallin. Sections aie stained in loutine fashion 
with hematoxylin and cosin. 


UKSUI.TS 

To evaluate the method, twenty mi.xturos of benign and malignant tissue wcie 
blended. Each of these mixtures consisted of approximately one part carcinoma¬ 
hearing prostate gland and one hundred parts of prostate gland previously diag¬ 
nosed liistologicallj' as benign. The malignant tissue selected was obtained fiom 
two patients xvith moderately xrell differentiated adenocarcinoma (grade 2) of 
the prostate gland. Since such lesions are common among malignancies of the 
prostate gland it was felt that their selection would give fairly typical findings. 
An average of four sections wcie made from each mixtuie. 

Presented before International Society of Medical Museums, April 1, 1953 
Av.ailaldc in hardware stores as brass strainer-cloth (inesli 2G) ^ , 
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Table 1. Results obtained by blending approximately one part of malignant 
with 100 parts of benign tissue 


SPECTMEN NO. 

KONMALIGNANT PROSTATE 

MALIGNANT PROSTATE 

NO. OF 
BLOCKS 

NO. OF 
SLIDES 

RESULT 

Amount 

(gms.) 

Portion* 

Amount 

(gm.) 

Portion t 

1 

25.0 

I 

0.25 

— 

1 

5 

Positive 

2 

25.0 

I 

0.25 


1 

6 

Positive 

3 

25.0 

I 

0.25 


1 

4 

Positive 

4 

25.0 

II 

0.25 


2 

4 

Positive 

5 

25.0 

II 

0.30 


2 

6 

Positive 

6 

25.0 

II 

0.30 

^B^B 

2 

2 

Positive 

7 

25.0 

I 

0.25 

B 

2 

5 

Positive 

8 

25.0 

III 

0.275 

B 

2 

2 

Positive 

9 

25.0 

IV 

0.30 

B 

1 

2 

Suspicious 

10 

25.0 

III 

0.30 

B 

1 

4 

Positive 

11 

25.0 

V 

0.30 

B 

2 

5 

Positive 

12 

25.0 

VI 

0.25 

B 

2 

6 

Positive 

13 

25.0 

VII 

0.25 

B 

1 

2 

Positive 

14 

25.0 

VIII 

0.25 

B 

1 

3 

Suspicious 

15 

25.0 

IX 

0.25 

B 

1 

3 

Negative 

16 

25.0 

X 

0.25 

B 

1 

6 

Negative 

17 

25.0 

XI 

0.25 

B 

1 

3 

Positive 

18 

25.0 

X 

0.25 

B 

1 

4 

Positive 

19 

25.0 

XII 

0.25 

B 

1 

4 

Positive 

20 

25.0 

XIII 

0.25 

B 

1 

3 

Positive 


* The Roman numerals refer to benign specimens, each different number representing a 
different patient. 

t The capital letters refer to malignant specimens, each different letter representing a 
different patient. 

The results are indicated in table 1. 

In sixteen of the twenty mixtures malignant tissue was recovered. It was of 
particular interest that histologic detail of carcinoma was satisfactory (fig. 1). 
We were pleasantly surprised by this, since the most we originally expected was 
good cytologic detail. Another helpful finding was that although normal epithe¬ 
lium was often desquamated leaving empty acinar spaces devoid of epithelium, 
neoplastic acini were frequently relatively better preserved. This appeared to be 
due to their small size and lack of papillae, plus the intimate association of neo¬ 
plastic epithelium and supporting stroma. 

The histologic criteria of carcinoma utilized in this study were those which 
have been outlined bj^ McDonald, Moore, Lewis, and Totten et al. namely, 
small acini, lack of papillae, cytoplasmic vacuolation, absence of basal cells, 
lack of regular acinar-stromal orientation, large nucleoli and tendency for periph¬ 
eral clumping of nuclear chromatin. With these criteria in mind lobular hyper¬ 
plasia such as that recently described by Totten and associates did not present a 
diagnostic problem. 

Encouraged by the preliminary demonstration of the possibility of finding 
small amounts of carcinomatous tissue, we proceeded to clinical application of 







Tig. l.’Tragmonts of mahgnunt tifisiic from blended specimens. S.alisfnctory cytologic 
8 veil as morphologic detail is seen. 



Tia. 2. Waring blender riiowing wire mesh sciccn in blending chamber. 
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DETECTION OF EARLY PROSTATTC AND URINARY TRACT 
CANCER IN ASYMPTOMATIC PATIENTS FIFTY 
YEARS OF AGE AND OYER 

A PRELIMINARY REPORT 
PETER J. RIABOFF 

Frotn Sirann Cancer Prevention Clinic, Memorial Center for Cancer and Allied Diseases, 

Nero York, X. Y. 

The prostatic research project initiated 3 years ago at the Strang Cancer 
Prevention Clinic of Memorial Center, New York City, was undertaken to 
evaluate the cytologic method in all asymptomatic patients 50 years of age and 
over. 

An attempt was made to use this method as a routine screening measure in 
order to determine whether earty unsuspected malignancy of the urogenital 
tract, and particular!}' of the prostate gland, could be detected in males within 
the cancer age group and before cancer is clinicallj' evident. 

From October 1, 1949 to October 1, 1952, 1738 male patients, 50 years of age 
and over, were exammed at the Strang Clinic. 

Clinically suspicious or positive cases were excluded from this study. 

Four slides were prepared from each patient: two from prostatic secretion 
and two from urine sediment. The slides were fixed from one hour to forty-eight 
hours in the ether-alcohol fixative. The fixed slides were stained by the Papani¬ 
colaou method. 

Smears obtained after prostatic massage were found to contain a great variety 
of cells; some were considered as of prostatic origin, others originated from the 
testes, seminal vesicles and urethra. 

The origin and interpretation of many cells still remains a subject for further 
study. 

Glycogenic cells were seen in prostatic secretion of several patients Avithout 
any history of e.strogen therapy and Avithout clinical evidence of estrogen im¬ 
balance (fig. 1). 

In benign inflammatory conditions, polymorphonuclear leukocytes Avere often 
noted in varying numbers as Avell as an increase in the number of exfoliated cells. 
In many instances, the cells exhibited atypical features as a result of inflamma¬ 
tion. Such cellular changes Averc often characterized b.v nuclear enlargement, 
cytoplasmic Amcuolization and alterations in the staining properties of the 
cytoplasm. 

There AA'ere a great many cases of nonspecific prostatic infection. 

Several cases of trichomonas infection of the prostate gland Avere diagnosed 
by the smear. 

In our series, Ave accounted for many cases Avith atypical cells Avhich did not 
exhibit malignant features. 

Read at annual meeting, American Urological Association, St. Louis, Mo. IMay 13,1053. 
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i>i;tkction or unocKSiTAii canckii 


G3 


Several ca^ct, «ere vlnsiificd ns t-uspivioiis/or malignancy (fig. 2). Finally, few 
cases wore classified a.s positive for inaligimncy. Malignancj' was noted in single 
cells or ill cliisterb of cells. 

■in early iiiisiispecfcd carcinoma of the prostate gland was delected by the 
cytologic method in a 5S-ycar-old man. 'I'hcprostatir smcar.sliowcd a .singlecluster 
of three enlarged, overlapping, moilcralcly liy])creliromafic nuclei (fig. 3, A 
and B). 

This patient was operated on and the pathologic report of .“crial sections of 
the prostate gland wn.s early tubular eareinoma (fig. 3, C and D). 


7 




I'lo. t. GbeOKcnu- cells 

This unsuspected piccliiiical eaneer of (he prostate gland was detected pri¬ 
marily by’ the cytologic method and coirelation between the cells on the smear 
and section was obvious. 

Smears from voided uiiiie, after prostatic massage, were found to contain a 
variety of cells similar to those found in (he prostntic secielioii mi.\cd with cells 
oiigmating fiom (he tiaiisifional epithelium of the bladder, ureters and renal 
pelvis. 

Cells exfoliated fiom very early prcclinical enneer of the bladder may exhibit 



cluster of atypical cells in rosette form suspicious for malignancy. B, cluster 
Jpical cells ^\ith irregular, hjpcrchromatic nuclei 
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Fig. 3 A, cluster of three enlarged, overlapping, moderately hj peicliiomatic nuclei sur¬ 
rounded by leukocytes. B, high magnification o[ A. C, section of prostate gland which shows 
early tubulai carcinoma. B, high magnification of C 


definite malignant features and can be easib’’ detected by screening. An earl}'' 
unsuspected case of bladder malignancy was detected cjdologicalb'' in the urine 
sediment of a 70-year-old man who was free from any s3'^mptoms referable to the 
urogenital tract. Neoplastic cells were demonstrated in abundance on repeated 



DKTKCTION* OK UKOGKXITAL CANCKtl 


»'t, ^-1 


‘V . 



,...^*^' several isol 

>wclpj and proimncnl mu* 
‘e\\ iinKmficatioii of sect 
*nagmfication of C. 


isolated malignant tells with lar^o, irrcKular and hvperehromatic 
nuelcoh. H, plant jnahpnniit cell exhibitinp pliapocytic nelivit}'. C, 
fioction of bladder showinp epidermoid carcinoma prndc I. I), high 


t-‘\ammations of specimens (fig. d, A and B). Cystoscopic examination levealed 

giowth near the neck of the bladder. A biopsy 
^ ns lesion ^\as lepoitcd ns carcinoma in situ. 'Phe patient undeiwcnt trans- 
uret irai lesection of the gionth and the postoperative leport on the lesccted 
tissue was epidermoid carcinoma grade 1 (fig. 4, G and D). 
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SUMMARY AND CONCLUSIONS 

A preliminary report is presented on the cytologic study of the prostatic 
secretion and urine sediment from 1,738 as 3 rmptomatic male patients 50 years of 
age and over. These patients were examined at the Strang Prevention Clinic, 
Memorial Center during a period of three years. Clinically suspicious cases were 
excluded from this study. 

Two proven cases, an unsuspected grade I carcinoma of the bladder and a 
clinicallj^ unsuspected adenocarcinoma of the prostate were detected primarily 
b}’- the c 3 dologic method. 

The cytologically suspicious and atypical cases in this group of patients have 
not been confirmed clinicall}'’ or pathologicallju The difficulty invoh^ed in proving 
the presence of a prostatic carcinoma based upon suspicious or positive cjdologic 
findings without clinical evidence necessitates a long-term follow-up of these 
patients with careful clinical evaluation and repeated cytologic studies. 

Further knowledge concerning the identification and significance of many 
of the unknown cells appearing in the prostatic secretion and in the urine after 
massage is now in the process of being obtained bj’- restudj’^ and re-evaluation 
of smears as well as the studj^ of tissue sections from the various areas of the 
genito-urinary tract. 

At the present time it can only be concluded that this project must be con¬ 
tinued on a research basis for a number of j’^ears before its value can be accurately 
estimated in cancer detection clinics or in the physician’s office. 

This study was initiated bj'^ the late Joseph Scapier, M.D., Director of the 
Laboratory of Cytology, Strang Clinic. 

The author wishes to thank Mr. Andrew Ricci for his technical assistance. 
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CARCINOMA OF THE SEMINA!. VliSICLE: REI’OR'I' OF 
'I’WO CASICS 

liAXTIAl A. SMITH, .11! 

11 womIiI ‘-cem Hint cari'inoiiin of llu* M'miiinl vcsiili' is noillici as laia nor as 
linpelc'-s as the ''iiarca litpialnic woiiUI iufpi. 'I'liiac of (ho few papers (Brack,' 
MiCica,- Gee’) on the .sviliject repoit two eiiH-'- each. 

Lamms' reviewed in detail the 20 ca'-es lepnrtcd to 1!)I0 hut did not iiieludo 
the two lases of iMtCiea oi that of Moiales, el al.‘ Gee reported two ea'-es m 
1018 and Deios' reported a care in inAI. It would ‘•cem that 2li eases liai e lieeu 
recorded thouKli all may not luue tieeii primary ve'-iculai eareinomn. 'I'liiee of 
the patients were in their 80's. Melieow’ mentioned the diaf!;uo''is in tliiee in- 
stames, one of whidi apparently was suif'ieal. Doss’ has treated one ease by 
jirosl atoi csiculoeystei lomy. 


eniioi.of.Y 

The tumors are usually surrounded by a rather (irm capsule Iiul fietiuently 
extend to iiuolie the ndjaeeiil bladder and prostate; lliey lend to spread to the 
opposite vesicle but do not seem to implicate the rectum exi epi by disphiecmont. 
The tumor tissue frcriueiilly is described as yellowish, oianpe, or reddish biowii. 
Microscopic appeaianee may be auaplablic but usually is paiiillary oi acinar with 
tolumnar or ciiboidal cells. Metastascs occur in the legionnl nodes, liver, and 
lungs in that oidei. Seveial eases, iiuluding one of the aulhnr’.s, have a long htoiy 
tienjmg the general opinion of lapid progression. McCiea sintes that the tumoi's 
are of low grade and progress slowly. 

feX MIMOMS 

ncinaturia, frciiucney, dixsiiria, and diflieulty in voiding mo the iiiological 
symptoms Pam on ejaculation was leiorded in .Iiinkei V case Hemospermia has 
not been noted Pain in the perineum and groiii is ficfiuont. Fiequcney of .stool 
maybe picienlwitb rectal compression Alosl of the cases refolded are those of 
autopsies and the complaints noted in the rcpoils are frequently duo to distant 
mctastascb. 

AccepteU for nubbcition April 0 , lO'it 

s. ,R Ueber primiirc 8 imcitiiliiscnLnrcinoinc uiilcr Bella inKiinccn z w cine tier r.illc 
Ztschr Urol , 16: 2.12, 1021 

-r ,1^^';^'''''') P Primarv curcnioiniof scminil \csicles, report of two cises oml review 
01 Uw litcr.ilure Urol A Cut an Rev , 46 : 700, 1912 

Urol 20* "*> sircinoini of the seminal vesicle, report of two cisca Brit ,J 

Priinnrj m iliKnaiit tumors of tlie ictroveaical rcpioii with special refer- 
^ 1 ^ bjignint tumors of the scmmal vesicles, report of n. case of retrovesical s ircoma 

J Ufol , 66: 190, 1040 

^iloralcs, L , Obrailor AlcclUo, S ami Pernn, T G Vnnlcclii Med , 4; 3, 1943 

c'os, 11 Adcnocarcinome pnmatif (Ic la \isicalc sCminalc J Beige d’urol , 19: 301, 

Bladder neoplasms A review of over 2o00 biopsies and specimens 
• Atlantic City, June 20, 1052 
9 f ’ A K Personal communication 

1941 pnmarem Samcnblnscncarcinomc Ztsch f Urol , 36: 209, 
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FINDINGS 

Rectal examination is naturally of prime importance and reveals a hard, 
nodular mass, sometimes described as pear-shaped, in the region of one of the 
vesicles. This maj'^ or may not be separable from the prostate. It is definite^ 
extrarectal but may encroach upon the rectal lumen. Fixation is described even 
in the surgical cases but rectal examination under anesthesia is not specificall}'' 
stated. Distention of the bladder may be present due to residual urine. Evidence 
of metastases may be present. 

C 3 '^stoscopic examination, when done, has revealed a normal bladder and has 
revealed mucosal involvement of the bladder. The usual picture presented shows 
elevation of one side of the base of the bladder with upward displacement of the 
ureteral orifice and edema of the vesical mucosa overljdng the extravesical mass. 
The source of hematuria usually is not found. 

X-ray examination may show displacement of the base of the bladder and 
filling defect. Calcification was present in one of the author’s cases. Vesiculog¬ 
raphy has not been done but would perhaps be of great help, particularly if made 
bj’^ vasostomy. In a suspected case (carcinoma in vesical diverticulum between 
vesicle and vas) displacement of the vas and a normal vesicle except for calcifi¬ 
cation were shown. Normal upper tract or ipsolateral obstruction maj"^ be re¬ 
vealed by pyelography. 


BIOPSY 

The diagnosis may be established by biopsy. Transvesical biopsy was done in 
the author’s cases and if feasible would seem preferable. McCrea’s attempt was 
not successful but he made the diagnosis in both his cases bj^ biopsy per rectum. 
Perineal punch biopsy was mentioned bj>' Melicow. Biopsy at abdominal ex¬ 
ploration has been performed. 

DIFFERENTIAL DIAGNOSIS 

All tumors of the rectovesical area are suspect. Seminal vesiculitis and carci¬ 
noma of the prostate with extension to the seminal vesicles, sigmoid carcinoma 
or diverticulitis in a deep pouch of Douglas, Blumer’s shelf, cyst of the seminal 
vesicle or mtillerian duct, and rectovesical septum tumors (sarcoma, fibroma, and 
xanthoma) are the main problems. In a case of carcinoma in a diverticulum of 
the base of the bladder, the findings were almost typical of vesicular carcinoma. 
Echinococcus cyst in cul de sac would be a differential problem in areas where 
hydatid disease is endemic. 

TREATMENT 

Therapy depends upon the stage of the disease. In the two reported cases 
treated by other than palliative surgery, Junker performed vesiculectomy 
through an ischiorectal approach, and Schmidt, as reported by McNally and 
Cochems,’® performed vesiculectomy by perineal route. Junker’s patient was 

McNallj', A. and Cochems, F. M.: Primary carcinoma of the seminal vesicles. J. Urol., 
36; 536, 1936. 
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well 5 months after siirRory vlieii reported imd Selimidt’s patient was «ell 2 
jears aftci ‘■iirRery. 

Unless tlie le'ion is definitely movnhle and eneapsnlated rMtIiont any e\ idem e 
of Imal extension, inostatovesieuloeysfeetomy uitli lympliadenei tomv slionid ho 
preferable. Palhatixe treatment by \-iadiatinn ni radon has been used. 


C\S|; lll.KOItTS 


Cnsi I. 0. S , a earpentei aped lit) (Uiiiversilj' Hospital Xo 7.f7;fS0), nas hist 
seen in 1913 at tlie ape of .3.3, eoinplainiiip of the passape of yelhnwsh scnn-solid 
material in the urine and the feehnp of nei vous exhaustion, botli .symptoms of 18 
months’ duration. The patient stated that blood and yellowish, .semi-sohd, jello- 
likc material were extnided upon mas.sape. Oeeasionally, theie was spontaneous 
passape of this material as well lie liad numerous eoiuplaints lelntue to Ins 
status of norxous exhaustion, iueludinp los,s of libido. 

The prostate was desiribed as enlaiped in the ix^pioii of the ripht lobe Mx.im- 
ination of the urine was nonnal. A sineni of ‘'vesiiulnr seeretion” eontaincd 


maiiv pus (.ells Cystoseojiy was ad\ I'od by the uiolopieal dep.irtmenl. 

The patient was next “('oii in .Septemlier 1918. In lill."), lie had received shoik 
therapy. The patient (omplaiiied of symptoms of piostatism of about 3 months’ 
duration; (|uestionable hematuim laid occurred. 

Examination was esscntiallv tlie same. The piostate was shphtly enlaiped and 
benign with a firm nodular mas,s alnne the liphl side of the prostate. It was two 
to three (entimeteis. iii diameter. Examination of the iiiiiie was apnin nepatixe 
The acid phosphatase was 2.3 Ixiiip Armstionp units Excieloiy iiiopiam was 
noimal except for incomplete lotntmn of the left kidney. The diagnosis was 
thought to bea (lucstion of a icctal shelf or (aieinomnof the juostnte Cystoscopy 
was perfonned by Dr. H. .1. Mcflroaity. Theie was rathei mniked collni type of 
prostatic hypertrophy. Midway betwemi the vesical neck and the xeiumonlamim 
was a large open duct about one ccntimetei in diameter which opened into a 
pocket which contained lu’crotic debris. This looked like eitliei a dilated pio- 


statu duct 01 ejaculatory duct. The uieteral orifices weie noimal Theie was 
trabcculation grade 2 of the bladdei and the base of the bladder on the right was 
somewhat elevated Impression was benign prostatie hypertiophy with chioiiic 
right seminal vesiculitis A tiaiisuiethral resctlion of 22 pm of benign pio- 
static tissue w.as poifoimcd Aftei the piostate has been i-esected, the tract w.as 
aid open .and much mucinous mateiial and several bites of tissue wcie lemovcd 
rom the flooi of the space. Rectal piessine caused miidi mucinous mateiial 
fo be expiessed from the mass and it was thought that theie was a piobablo 
cyst of the seminal x esicle. 


Pathological lepoit of tissue fiom the xesule showed a rathci dense fibious 
stroma contamuig mimeious mueinoiib secietmg glands 

he patient was readmitted on August 11,1949 He stated that since his tians- 
uret iral prostatectomy he had had peiincal pain almost constantly and had 
passed chunks” in the uime. lie had no difficulty in voiding The physical fiiid- 
■ugs were essentiall 5 ' unchanged Rectal examination icvcaled a tendei, fiim. 
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but not stony hard, golf ball sized mass, which felt slightly lot 
at the base of the prostate and bladder and pressure upon the 
the patient’s pain. Examination of the urine revealed occasion! 
bacter aerogenes was present upon culture. The acid phosphai 
Armstrong units. 

Cystoscopy was performed by Dr. M. J. Feeney. The right b 
meatus extending almost to the ureteral orifice was covered wi 
which appeared papillary at the periphery. This extended d( 
static urethra for about a centimeter in the 7 o’clock posit 
orifices were normal though the right orifice was displaced al 
tumor. Biopsy with the resectoscope was performed and i 
cinoma. 

On August 19, 1949, bowel preparation was begun; sulfi 
t.i.d., and on August 21, gm. of dihydrostreptomycin, qG 
night before surgery, the patient was given a sterile enema 
sulfathaladine. 

On August 23, prostatovesiculoc 3 'stectomy was done car 
fascia of Denonvilliers attached to the seminal vesicles and p 
modified Cordonnier ureterosigmoidostomy was done using 
00 chromic catgut, mucosa to mucosa, suture to invert the 
anastomosis. The short end of the suture was left about thre 
and passed up the ureter as a quill. Other sutures of the ar 
0000 chromic catgut. 

Convalescence was smooth until the fourth postoperative 



Fig 1. Case 1. A, posterior view of specimen. B, opened bladdc 
(NeEative was reversed during process of photography. In illustrat 
on patient’s left side whereas it actually was on right side, as stati 
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gomi until tlie *-i\tli dnv The mglit of the >-0(011(1 postopcralivo dm nnd the 
morning of the thud, he mu'- gneii tliKc grains of siiiriithid.idine hr mouth foi n 
total of ii\ doses On the third postoper.dne diij, blood tiiei iiitiogeii \mis 12 
mg per eeiit 

On the sixth postopciatne dnj, the patii Ml njis ill I iinait output the pi(- 
ccdnig night had been oiil.x aboitf l.'iii BIoikI iiiea nitrogen nns 72 'J'he patient 
had al doiniiuil teiidcrmss, not loiah/ed lie nas n tern '1 he abdomen was lathei 
silent Blood (iiltiire was taken and subseiiiienlK showt'd Aerobaitei aeiogencs 

It was beliiwed that iientoiiilis was present and in the abseiiie of loiah/td 
findings, It was thought that one of the .iiiastomoses had pulled loosi, and that 
the pentonciim had been re-nbsorbmg a good bit of iiime and the patient hadn’t 
htiomo ill until the urine in the pentoneal (aMt\ laid btionie well mfeitid It 
w.as thought that this would explain the using blood urea mtiogiai with a good 
tirmarx output Despite the pitient’s pom londition, bil.iteral (iitaiitoiis iiietei- 
ostomj was performi'd with high (andiil anesthesia 'I'he left iirelei was not di¬ 
lated, the peritoneum was opened Sin lion rexenled no laige (|U!intity within 
the .ihdomiiial (in itx The light uieloi was dilatial to about tliiia* times iioian d 
si7(. .and an 181'oley (iitheter was passed to the rcii.il peh is, about lo 11 of r loiidv 
utnie were pioseiit in the peh is This slmwed Aerogenes upon eiiltiire 'Jhe pa- 
ticait emit limed downhill with hut little iirmarj' output and expiiid the following 
(lax 

Murosiopie pathologx" “ .Sections taken thimigh the right seminal xesule 
show largo (jstu spates lined bx' pomly difrerenimted eintliclium Tlie epi- 
tlioliiim IS ananged in single hixers iMlIiiig the i.xstie spares is min in . Tli("c 
cells appear reintixelj unifoim m si/c They are somewhat liyiienliiomatn In 
some .areas, the epitlielnim is pihal up making a papillary appo.iiaiuo piojettnig 
into the (jstu glaiidiilai spaics Coinhisioir Alininoiis adenoi .iioiiioma of the 
right somnml XesKIc ” C W rieeman 

Uitopsx fiiidnigs Gloss exammatnm of the right kidnex'lex ealed unite pj- 
loiicphritis, and on microstopit examination of the kidnex’, toloines of haitciia 
were seen m the tubules The stump of tlie right meter xxiis lomoxed sepaiately 
along xxith the adjiucnt eolon Probing fiom uboxe rexcaled obstrmtion and 
grating Tlieuietei was split longitudmidlj into tlie bowel (fig 2) Calibci of the 
uretei was ndnuiate but the iiiotei xxiis (ompletely filled foi a distamo of aboid 
thice eentiineters upward fiom (he meatus xxith impaitcd golden (ix'st.aihiio 
material The miuosa xxas edematous and hcmoiihagn Hie latgiit piexioiislj' 
uiseited was loxeicd xxitli the (ijstalhnc mateiial also Examination of the 
ciystallinc material scraped fiom the motei shoxxed a largo mimbei of (ixstals 
thought to bo piobable phosphates and a good iiumbci of (ijstals, which ap¬ 
peared to be micioseopicallj txpiral of sulfonamide cix’stiilhyation The tablets 
HI the sulfathnladine bottle, fiom xxhuh the patient ineixcd his dosage, xxeic 
c etked bj> Dr Ainoxx of Sharp and Dohmc and found to be sulfathnladine 

nfortiiiiatelj, the catgut with the attached crystals, xxliich xxas to be sent also, 
xxas inadxcrtciitlx’ lost, so that nnnhsis of the cijstals by them xxas not feasible 

The couise of exeats xxould iiidicate that cijstalhiic obstiuctioii occuiied m 
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Fig 2 Case 1 Autopsy specimen of right urctoial anastomosis sliowing impaction of 
crystals in intramuial uietei witli hcmoirhagic uieteutis aliovc 

the right ureter at and above the site of anastomosis with Aerobacter aerogenes 
pyelonephritis and septicemia. The latter was verified bj''a positive blood culture. 

Case 2. E. C., a sheriff aged 06, (Abbott Hospital Xo. 149992), had a left 
pelviolithotom}'- in 1942. In July 1948, vasectom}’- and transurethral prostatec- 
tom}’’ of 55 gm. of benign prostatic tissue were performed. 

The patient was next seen on September 5, 1951, at the age of 60. lie stated 
that he had had no complaints referable to voiding. In May 1951, he had hema¬ 
turia which lasted for about a month. The hematuria was usuall}^ initial, but 
sometimes mixed. He had not noted any hematuria since that time and had been 
gaining weight. Examination of the urine was negative. Rectal examination 
revealed a firm to hard mass at and above the base of the prostate on the left. 
Only the lower portion of the mass could be palpated. It felt somewhat nodular 
and protruded into the rectum rather remarkabRx The portion palpable seemed 
to be about four centimeters in diameter, hlobility could not be determined. 
His duties as sheriff again weie pressing, but c 3 ’-stoscop 3 ’^ with cocaine anesthesia 
was undertaken. This was rather unsatisfactor 3 ’- because of deformit 3 ’- of the 
bladder and lack of relaxation, but the findings wei’e similar to those of c 3 ^stoscop 3 '^ 
under anesthesia as outlined below. It was believed that the patient had exten¬ 
sive infiltrating carcinoma and hospitalization was advised. 

The patient did not return for hospitalization, however, until October 2, 1951. 
He stated that he had had hematuria for about two weeks with varying urgency 
and frequeiiC 3 X The hematuria had again ceased, but impressed him sufficient^’- 
so that he recognized the advisability of medical care. Pain of an aggravating 
nature had developed in the left groin. 
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liuliil Imdinp'i wtK'.is Ixforr* Vn tvnioiy iiioyinm rc\( ilid 1)ip upper tr.ut 
to l)t norind with difonnitt of prcviou>- poKlolilliotonn on tlio loft lliCK w.i'' 
1 raihtr m'irkcd dofonnih of (lio Iduhhr, wliuh (-Iiowod ii lirgo (illiiif; defect 
III the left ‘•ido of the tilidder, with cdc'iin of the muco'-i (ncrleiiig the filling 
defect (fig 3) 'I he hlidder w.is displaced toward the right 
On Octobei 1, Id'il, c\s(oscop\ w.is pc'rformccl with a preoperatne diagnosis 
of eareiiimn i of the hladcler T he posterior tut thia showed good prostata tinii 
'lol Jlierc! w IS displacement of the hiidclei c i\it\ to the right 'Ihe nioteial 
nnfices weie not seen 'Jheie was a luge, loniiel mass estc'iiclmg from the one 
otlotk position to about the si\ o’clock position at the' mleinal me itns This 
esiended up into the fundus of the blidclcr iinoKing the entiie-light wall It 


" IS cewered with edematous mucosa \flei seecral bites with the reset lost ope 
Into this mass, large cpiantities of liiownish, giuMsIi hc|uid mateiial enteied the 
indtler uid the miss more oi less collapsed 'J he suifacc was ic'ected out, so 
that m part the aic i was sauceii/cci The itinnmmg spue was about the si/e 
of a lime and when tlie lesectoscope was introduced into it, the space was lined 
wall soft shagg} tissue, pink with a brownish cast and neciotie material and 
oc blood clots The tissue appe lied to be lathci p ipillomatous 111 aieas Oniectal 
esamniation, the mass lathei mukedb detieasetl in bulk aftei evacuation and 
cm Jimaiuial evamiiialion, mduiation was palpable 'I'lie m.iss appeued to be 
movable and imattaehed to the leetuin 

beroscopic pithologv “ Ihe section thiough the tumoi from the cavilj 
® oils It to be composed of mimeious glands and bio id sheets of epithelial colls 
esc epithelial cells aio umfoim m si/e and aie fairly well oriented with one 
to b hguies ate not infiecim'iitlv found The glaudulai spaces appear 

® hjaline staining seeietion 'J issue shows a histologic picture best 

ng a mihgnancj aiisiiig m the somnial vesicle Diagnosis Adenocaicmoma 

01 Hie seminal vesicle ”C W rreoman 

n etober 8, ]9ol, suigerj was peifoimcd thiough a midhiic nicisioii (fig 
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Fig. 4. Case 2. A. trimmed, distended specimen, posterior view. Coarse string ties ure¬ 
thra. Note Denonvilliers’ fascia removed from right vesicle and incised over left vesicle. B, 
specimen from standpoint of rectal palpation, patient bent forward. 



Fig. 5. Case 2. Interior view showing relationship of prostatic fossa, trigone and vesical 
involvement. 

4). Lymphadenectomy was performed and prostatovesiculocystectom}'- was 
done, taking care to leave Denonvilliers’ fascia intact. Ureters were implanted 
into the rectosigmoid. The space was counterdrained through the urethra with 
perineal urethrotomy and sharp incision of the triangular ligament (fig. 5). 
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I'm. 0. Case 2. Ilinli power view of tumor sliowinc alveolar arrangement of largo pleo- 
inorpliic cells. 

Coiwnlosepnt'c was smooth. The patient was discharged on tlio eighteenth post¬ 
operative day. 

Microscopic patliology: “The sections tlirougli this tumor sliovv it to lie com¬ 
posed of poorly differentinted epithelial cells (fig. 0). Thc.se cells are in areas 
formed into glands. In other areas they appear to form imiiillary proce.sscs. 'J'hn 
tumor invades the .surrounding .structure and in several sections is seen to invade 
the remaining prostatic ti.ssnc. T/ie individtial tumor colls arc relatively uniform 
in size. They show occasional mitotic fignrcs. 'J’he tumor cells appear fairly well 
oriented with one another. Cytologieally speaking, the tumor docs not appear 
extremely anaplastic. . . . ENaminatiou of the regional lymph nodes showed all 
twelve nodes on the right side to be uninvolvcd. Of 17 nodes from the left side, 
one node showed tumor identical with tlic primary tumor in the seminal vesicle. 
Of 2 nodes which were removed from around the bladder specimen, two were 
involved with tumor. . . . Diagnosis: Adenocarcinoma of the left seminal vesicle 
with metastasis to regional lymph nodes.” C. W. Freeman. 

The patient was last seen on ^larch 20, 1903 at which time he felt well and no 
evidence of metastases or recurrence could lie found. The right upper urinary 
tract was normal and the left .showed dilatation grade 1 to 2. 

DISCUSSION 

In case 1, the passage of and finding of mucus, the palpation of the mass, and 
the cystoscopic findings made the diagnosis, confirmed by biopsy. AVith a history 
of seven years total duration, I suppose one might infer that a cyst of the seminal 
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vesicle had undergone malignant degeneration. The diagnosis was made in case 
2 when the vesicular space was entered with the resectoscope and proved by 
biopsy. I believe that the diagnosis maj’’ be made clinically rather accurately. 

The histoiy in case 1 extended over seven 3 ’^ears and in case 2, five months 
intervened between onset of symptoms and institution of therapjn Histologic 
changes showed relatii^ely low-grade malignancy’- albeit three nodes were posi¬ 
tive in case 2 . 

The presence of sulfonamide crystals blocking anastomosis in case 1 seemed 
to be typical to microscopic examination and in view of Creevy’s” previous 
experience, material was saved for differential sulfonamide chemical examina¬ 
tion but was inadvertentlj’^ lost. I am personallj" convinced that the insoluble 
sulfonamides should not be used in anticipated ureterointestinal anastomosis. 

SUMMARY 

Two cases of primaiy carcinoma of the seminal vesicles have been described 
in detail, bringing the reported cases to 28; at least four other cases have come 
to mj’^ attention. 

It is believed that the lesion should lie recognized clinically and maj"- be proved 
by biopsj’^; cystoscopic if feasible, or perineal if the lesion is early', in which event 
local excision may be possible. 

Prostatoi'esiculocystectomy would seem to be the logical and most thorough 
therapy from the standpoint of attempted cure. 

The insoluble sulfonamides seem to be contra-indicated in anticipated uretero- 
intestinal anastomosis. 


ABDENDUM 

The patient described in case 2 was well when seen April 14, 1951. 

305 Medical Arts Bldg., Minneapolis, Minn. 

” Creevy, C. D.; Ureterosigmoidostomy and insoluble sulfanomides. Urologists’ cor¬ 
respondence club, 16: 58 (Dec. 13) 1949. 
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TlUin linHMAPIIItODri’ISM: A COXKEUrA'Cl': ox THE 
M VXAGEMICXT OF OXE I’Al'IEXT 

7 roiii the Drimriiiicnl of ( rataiji/ ( Inmi't Huchiinnn liriuUi I iiiitiilnitoii) nnil Ihr Lnlniralnn/ of 
bitrijiciil l‘otlioli>gti of Ihr ^fl^ ) orh Ilotpilal, (ornell MctUeal (’enter, \ete ) orl, A > 

Dit ViCTOii F Mmishm.!-( iirolodiht) Tlip Mibjcot of todiu’s confc-reiiic is a 
IHticiit (X A'11 Xo 11)1 213) willi true lieimapluoditism, that is, one with 
liistolofcaal proof of holli o\.irmii and lestidilar tissue As onh .30 siidi ea.ses 
are recorded' and as the eases \arN consideiahlv among themsehes, there is a 
scnicitv of therapeutic picecdents to guide us in the management of tins patient 
Da AiiifUT.l I’vQLiN (resident urologist)’Eiglit \enm after the pitient was 
boln in this hospital, a repaii of choidee, eonstniition of a uiethia fiom the 
pel meal meatus with a skin giaft and a left cnjitorchiopew weie performed Vt 
tlie age of IJ \ears both breasts began to uilaigc and 10 montlis later a mass 
was noted in the left groin On admission the patient was an appaient male of 
la jcirs with enlarged breasts containing firm nvuiinian tissue (fig 1) The 
(cimpleMQii was coirso but no definite heard was picsent 'Die piihii hair had a 
cniostionnbly feminine distribution The pciidiiloiis portion of the penis was fi 
cm III length and of pioportionate caliber The light side of the suotiim eoii- 
taiiicd a mass of 2 tin diameter A hard nodule of about .3 mm in diameter w.is 
nottd m the lowei pole but the lemaindei felt like a prepubertal testis Xeai the 
loft piibit tubcitlc was a soft, iiontendcr, o\oid mass of somewhat irregular 
outline and about d cm iii diameter A small bilobed piostalo was palpable 
reetalb Houtiiie laboi.itoii tests and an Aschlicim-Zondek test were iioimal 
'Hie mass in the left groin was eseised on the suspicion of testiculai neoplasm 
Du .Ions M Fi \Tiei (pathologist)’ A thin coiled tube 21 cm in length and 
1 cm in di.amctcr at its largest point was found filltd with old blood It was 
lined b\ atrophic endometrium and appealed like a lower iiteiine segment A 
iicaibj site m the tube w.is lined with eihated epithelium and appo.aicd like an 
OMcliiet An assoeiated soft giaj solid m.iss about thice centimctci's in diameter 
consisted of tjpically appealing oeari.in stiom.i Mthoiigh o\a were not picsent 
tins appearance is so ehaiaeteiistic it seems re.asonablo to identifj the struetiuc 
as o\aij 

Du lilAiesuvLL The only true lieimapliioditc pre\ lously found lieic had oear- 
lan stioma without oea ns the female gonadal tissue" (N Y H Xo 238 017) 

Du PvQuii^ An oxtietoiy urogiam was negatne but bj ejsto iiiethrogiaphy 
an appaient \agina was noted Endoscopically a 2-3 mm apertiiic on the 
liooi of the urethia, just internal to the \eiumontamim, could bo entcied as its 
sphinctor-like tissue peimitted easy dilation Tiansieise lugae weic evident and 
a small eenix at the inner end, about 0 cm above, was seen A hjsteiogiam 
demoiistiated a rudiment aiy uteiine cavity deviated tow aid the left The uii- 
Accepted for publication Julj 20, 1953 

136 *^ 6^873 1 ^ 52 ^ ’ ^ ^ Bjers, L T True hermaphroditism Ann Surg , 

“Stromme, W B True hermaphioditism Am J Obst <LGjncc ,66 1060 - 1064 , lO’tS 
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TRUE HERIVLA-PHRODITISM 


nai'y 17-ketosteroid excretion in 24 hours was 5.6 mg. as measured here and 13.6 
mg. as determined four days later by Dr. Kupperman, 

Dr. Herbert S. Kupperman (endocrinologist at the New York Universit}^, 
Bellevue Medical Center): The normal range in our laboratoiy is 10-22 mg. per 
24 hours for males and 8-18 mg. for females. Accordingly, differentiation of sex 
cannot be made by this patient’s output. 

Dr. Anne C. Carter (endocrinologist): In our laboratory the normal range is 
8-14 mg. and at this patient’s age 5.6 mg. would be normal for either sex. This 
child’s creatinine index is 24, which is within normal for an adult male but would 
be elevated for an adult female. (The 24-hour creatinine output was 1.325 gm.). 



Fig. 1. General appearance shortly after exploration of left groin 


Dr. Kupperman: Urinary gonadotrophic assay found 211 mouse units per 21 
hours which is a marked and abnormal increase above the normal range of 6.6 
to 52.8 for either sex at anj’- age. On the same date an estrogenic assaj^ found 
less than 5 mouse units (in fact too little to measure) in the 24 hour urine. This 
absence of estrogens could be considered normal for this age, for either sex. The 
development of the breasts in this case does not appear to be due to increased 
estrogenic activity but it should be remembered that the postpubertal mammary 
development of normal females is also associated with undetectable urinary estro¬ 
gens. One might conjecture here that the breast enlargement is similar to that in 
Klinefelter’s s.vndrome in which the absent or nonfunctioning Sertoli cells fail 
to produce inhibin. The facts concerning inhibin are by no means established 
but theoretically its lack permits pituitary hyperfunction including the in¬ 
creased elaboration of a mammatrophic factor. Patients with Klinefelter’s 
syndrome do have relatively normal appearing Leydig cells. 
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Du. CMiTr.u; Elevated noiindolrdpliins are pre‘-enl in Klinefeltcr’.s syndrome, 
l)icpnl)ortal easirates, and onr patient—and K.vneeoniastia is present too. Aetii- 
aily the Iriologienl poteney of eirenlntiiiR estrogens and andropons is nnknoun. 
Tile fituiuent pj'iieeomastia of iiaticnts witli lixer disciase seems due to failure of 
innitiration of estropens, Init no one lias yet demonstiated a deviation of estro- 
pcn and andropen eseretion. 

Du. PrquiN':Tlie tilood eliolc.stcrol was l.‘)3 mp. iier eent; tlie eholesteiol esters, 
lit) mp. per tent; and tlie pel eent of ester. 71.0. A smear of sediment obtained 
endoseoiiieally from the vapiiia revealed only supeifieial epitlielial veils witliont 
coriiifieation, wbieli indieates an absenee of esliopenie effeeD and supports Dr. 
Kiippennan’s findiiip of no estropens by niinaiy as.say. Hoentpenoprams of the 
sella tiireiea were normal. X-iay pelvimetry demonstiated an android pelvis 
The bone ape, ns repotted by the radiolopist nsinp 'I’odd’s standaids, was noi- 
mnl fora l.o-year old male but moie elosely resembled that of a 1.3J.;-year old 
female. There was no sipnilieanl piemalni'i' elo-iiro of the epiphyses. 

Du. C\ini.u: The plneo'e toleranee euiwe is somewhat flat but the insnlin 
tolei'anee tc't was entirely normal. The 8-liour ACTII test prodiieed a noimal 
drop in eosinopliiles.'Studies of iliceleetiolyles iiielndinp the .snltwitbdinwnl test 
found no evidenee of eleetiolyte distnrbanee. ('J'lie patient was plaeed on a diet 
(oiitaininp I pm. .sodium and the 21-liour uiinary sodium measured before and 
aftei the diet A prompt and marked lediietion indieated noimal adrenal and 
renal fuiietion repardinp this cle<tiolytc.) The l7-kplosteioid eserction has been 
discussed These particular studies piovide no evidenee of either nbnoimally 
iiureused or dceicascd adienal or pituitaiy fuiietion but the inere.a.scd uiinniy 
ponadotiopliins do leveal that .some part of the pituitarj’ fuiietion is unusual. 

Du. M.iicsimu,: The ciucstion of hypeufunetinninp adrenals is important be¬ 
cause nearly all penetie females with p-eudohennajjhroditism have eitlicr adrenal 
liyperplnsm or actual neoplasm. The priindpal eseeptions me those with nr- 
rheuolilasloma (and no honnonally funetioninp one has been iceoided befoie 
puberty) and those with hypeifunetioninp adrenal eoitieal tissue in a tciatoma. 
At least one of the latter is in the liteiatuie and we have .seen one infant male 
with virilism duo to.such tissue in a saeioeoeeygeal teratoma (N.Y.II. No. 022- 
cdO) If this l.j-year old iialienf had adrenal liyporfunelion, elinieal pieeocity 
aceompanied by olevatceJ I7-ketosleioid escretion would be oxpeeted, but 
neither is present. 

Da. KuerEUMAK: Tlie inercasecl gonaclolrophie ewielion fiom the pituitary 
would be niconsistent with a cliapnosis of piecoeious sesual development due to 
cvessive adienoeoitieal activity betause that activity inhibits pituitaiy func- 
1011 . One can reasonably piesiimc that the gonads of this patient are funetioninp 
ormonally at a very low level and me not piodiieing usual cpiantities of steroidal 
iiormones 

Du Psquin; The right scrotal mass was found to be composed of two giossly 


Hosp','12^'’ C67 of climc.il applications of vaginal sme.ar method J Mt Sinai 

, 1 Jenkins, D , Foraham, P II and Thorn, G W. Intravenous ACTII, a 
> m quantitalive adrenocortical stimulation J Clin Endocrin A Metal) ,12:703,1952 
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distinct parts. The upper component which comprised about 80 per cent of the 
whole was soft, mottled and salmon pink. This was biopsied in two separate 
places. The mass at the lower pole was completel}’^ excised, there iieing a clear 
delineation between the soft, pink, upper portion and the hard, white, lower 
one. What might have been a defonned epididymis was biopsied but no vas 
could be identified. 

Dr. Pearce: The hard, white mass is normal ovarian stroma with not only 
ova but also Graafian follicles in various stages of development. At least one 
corpus luteum was present. A glance at the sections from the biopsies of the 
larger component of the right scrotal mass shows testicular tissue. The tubules 
are numerous, of approximatelj" nonnal size, but are largely lined by Sertoli 
cells. Spermatogenic cells are extremelj”^ rare and no spermatozoa or heads of 
spermatids could be found. The interstitial fibrous tissue seems unremarkable 
but the Le 3 ’^dig cells seem more abundant than in the testis of a normal 15-year 
old boy. The suspected epididjmis was onl}" fat and blood r'essels. Thus the 
right scrotal mass is a so-called ovotestis. 

Dr, INIarshall: Having read the operative note about the left orchiopex}" I 
wonder whether the left gonad might not also have been an ovotestis, with onl}'’ 
ovarian stroma remaining now. 

In summary, the patient has the following feminine characteristics: an ovary 
on each side with one ovulating; a vagina; a cervix; a uterus; at least one fallo¬ 
pian tube; developing breasts bilaterallj’^ and suggestively feminine distribution 
of hair. On the masculine side are: a testis with Leydig cells; normal sized tubules 
and Sertoli cells (but no spermatozoa); a distinctly masculine phallus, even 
before the plastic operation; a palpable prostate; a well der^eloped scrotum con¬ 
taining gonads; a masculine habitus; no evidence of estrogenic activitj’’ by uri¬ 
nary assay or examination of the vaginal smear and finallj'^, a mental orientation 
decided^ masculine. Endocrinologicallj’^ there is no clear indication of the 
predominant sex but there is endocrine activity present and this acti\dty is un¬ 
usual. This sexually abnormal patient must live in a society not tolerant of such 
aberrations. He must live with himself and he alreadj’^ has conflicts between his 
previouslj'^ supposed masculine status and his phj’^sical evidences of femininit}^ 
now, the breasts particularl 3 ^ 

Dr. Donald Greaves (resident psychiatrist): We all assume that normals, 
pseudohermaphrodites and even true hermaphrodites have a predominant 
sexual orientation. As far as I know all true hermaphrodites have had a psycho¬ 
logically predominent sex. Certainly this patient is psychological^^ masculine. 
This opinion is based mainly on a thorough personality study of a type which I 
think should be carried out in any hermaphrodite. The first item to consider is 
the patient’s appearance and behavior. On admission he was described as a male 
and had been admitted to a ward for males. He looks, acts and gestures like a 
boy. He seems to have some change in voice. His behavior about the distinctly 
feminine breasts is especially impressive, he hides them as an 3 '- self-respecting 
boy might be expected to do. Secondly, the patient’s interests, strivings and 


Fig. 2 (See facing page). 
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goals are to be noted. He likes football, not sewing; fishing, not cooking; etc. 
He wants to be and considers himself to be like his father, not his mother. He 
has a special girl friend in school, not a special boy friend. Thirdly, the personal¬ 
ity traits and patterns of thought must be considered. While this may sound 
vague we are all familiar with what we call masculine and feminine traits and 
thought patterns (think of all the jokes based on this realization). The patient 
seems to me to be more assertive like a well-behaved boy than retiring like a 
well-behaved girl. He is certainly more forthright in his response to me than 
coquettish, for example. Although too lengthy to describe here, he talked to me 
as if I were a person of the same sex he considered himself to be and this is a 
particularly valuable notation before puberty. After puberty there are additional 
factors to be evaluated: the general sexual functioning, the nature of the sexual 
desire and sexual fantasies, the performances and feelings of the patient about 
these matters. The fourth and possibly most important consideration is the 
patient’s background and raising. Has he been reared as a girl or boy? The evi¬ 
dence in this case is conclusively on the masculine side. Finalty, there are some 
psychological tests which might be of help in certain cases. In brief, the basic 
items have been: appearance; behavior; interests; goals; personality traits and 
raising. 

Dr. hlARSHALu: Would you guess how much of this orientation is due to hered¬ 
ity and how much to environment? As far as I am aware all true hermaphrodites 
have been mentally orientated in the sex in which they hai’’e been raised, except 
for the one previous case studied here (a detailed psychiatric evaluation was not 
made, however). 

Dr. Greaves: Psychiatry has shown how important a role upbringing and 
environment may play in producing sexual deviations in individuals who, ac¬ 
cording to all present investigative techniques, are biologicall 3 ^ and hormonally 
normal. While I have listed the significant psychological factors in his rearing 
and environment which have oriented him as a boy, I cannot underestimate the 
importance of his having been born with an apparent penis. I cannot determine 
accurately the effects of his hormonal factors, which in themselves are poorly 
understood, on his appearance, behavior etc. On the basis of experience with 
sexually deviated persons with no known biological abnormalities, I believe that 
the upbringing is of predominant importance. This patient, for example, is far 
more masculine in sexual orientation than one would expect from his biological 
construction. Therefore, while I cannot quantitatively answer your question I 
do think that the enviroimiental factors have been of greater effect on this 
patient’s orientation than the biological factors. 

Dr. Marshall: The patient is anatomically and probably endocrinologically 
both male and female, yet psychological!}^ he is established as a male. Parent¬ 
hood in either sexual capacity is excluded. No autoconceptions have ever been 
proved (one true hermaphrodite described in the literature had semen containing 
sperm and histologically functioning ovaries but even this is a long wa}'- from 
self-impregnation). Our patient has no vas and no true sperm. The ovulating 
tissue has now been removed but if it remained impregnation via this vagina. 
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uterus and oviduct would poem nearly impossible. I.el us briefly consider making 
tins patient more feminine. 

Dn. Paquiv: This would iinolve: eonseivntion of ovaiian tissue (not now- 
possible), amputation of the penis, lemoval of testis, forming the .scrotum into a 
Mil\a and hnnging the vagina down to the vulva (this last has been done by the 
late Dr Hugh Young,‘ C. D. Creox-y and otlieis). 

Dll CxiiTKii: Estrogens would piobably produce fuller breast dex-elopmcnt. 
Intormittent therap.v with estiogens or estrogens and inogestcrone would cause 
withdrawal bleeding if the endometrium K callable of responding to these hor¬ 


mones 

Dll. OiiKXVhs: The patient would then be a menstiunting boy xvith bieasts, 
not a girl. Efrccting a ehange in the psychoseviial orientation of this patient 
would he x’lLstly more difTicult than the surgical pioblem 

Dit. PxQnv; The x-erx’ clear psychological indii ation to inciensc the masculin¬ 
ity in this case seems determinative. Allhoiigh tlicie are other factors fax-orablc 
to mnsfulinity as well, these could be apparently o\-ereome w-itliout c\cessix-c 
effort The remaining gonad is in the .scrotum, contains beydig and Sertoli cells 
and does not evidence estrogenic activity (the g.vnecomastia being accounted for 


on otlioi grounds at least thcoretienlly). 

Dn MAn.sii\i,i,; This testis is not normal histologically and concci\-nbly maj- 
ho, 01 might become, abnonmd liormounlly. At least siN of the patients recorded 
by Dr II. II. Young with true hennaphroditism menstruated between l.j and 
30 years of age. The vaginal .smears and urinary estiogciiic as.s.a.\-s could bo fol¬ 
lowed for e\-idciices of esliogenic activity. Actually the urinaiy .sediment after a 
prostatox-aginal massage would likely piovide good evidence of estrogenic actix’- 
ity. Dr. Papanicolaou usually reports coriectly when a male is receiving estrogen 
on the basis of the changed appearance of cells from the posterior uiethia. I 
beliexe we should leax-e this testis in place. A plastic ienio\-al of breast tissue is 
niditatcd, not only by psychological reasons but also to ob\-intc further dex'olop- 
ment under any ciicumstances. 

Dn. Hiciixni) Stxok (plastic surgeon): I'urtlicrmore, the result would be 


prompt and fulfill the patient’s chief dcsiie. Dis. George Y. and ,Ieromc P. 
Webster have dcx-clopcil a .semicircular approach around the inferioi hemicir- 
cumfcrencc of the aicola through w-liich the entire mammaiy tissue and fat 
can be remoxed en mas.se or piciemcal. Bleeding is controlled mainly 1)3' picssuie 
but occasionall 3 ' needle aspiration is needed postopeiatix-ob'. The sear is bareb’ 
disceinihle. Would administration of androgens be likely to i educe these breasts? 
fc might rcfiuire androgen later for other reasons, perhaps. 

Dn CxnTim: Xo. Andiogcns, especialb' meth 3 -l testostoionc but also testoster¬ 
one piopionate, can produce g 3 -necom.astin 
Dn Maiisiiall: Before leax-ing the eosmetie field a testicular prosthesis 
s lould be considered—onb’ on the left xx-lieic there is no mass and xxhorc no de¬ 
sirable structure xxould be inteifercd xxitli. At this time a permanent artificial 


H Genit.al Abnormalities, Ilcrmapliroditism .snil Related Adrenal Dis- 
ews Bnltimore XVilliams and XVilkina, 1037 
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testis would not likely be ideal regarding size for both the present and the future. 
Although fat, rib cartilege etc. could be used the more permanent for size, shape 
and consistency would probably be made of foreign material such as vitallium, 
tantalum or plastic. Weight is also a consideration. An ovoid mass of tantalum 
mesh seems worth considering. Incidentally, I do not believe the testis portion 
of an ovotestis has been permitted to remain before but it was anatomically 
feasible in this case. One previous attempt resulted in leaving ovarian, rather 
than testicular tissue, and further feminine development took place.® Dr. 
Greaves, do you favor a prosthesis? 

Dr, Greaves : This patient now is well integrated and stable so the psychiatric 
hazard of the omission would surely be small. 

Dr. Pa quin: One cosmetic item not mentioned is the ability to void in the 
standing position. This patient can alreadj^ do so because of his earlier plastic 
surgery. The present status of the penis also seems to indicate it will be useful 
for sexual intercourse. 

A laparotomy is indicated. Third gonads are ver}' rare but this ease is rare too. 
Certainl 3 ^ an}’’ oi'arian tissue should be removed. Adrenal enlargement is neaz’ly 
excluded but the additional data from palpation would be of some academic 
value. The status of the internal genitalia would be better known and a hj’’sterec- 
tomj’’ to preclude menstruation under anj’- later circumstances seems in order. 
The vagina would not be removed with the same ease as the uterus and further¬ 
more vaginectomj’- seems unnecessary as the vagina alone cannot menstruate or 
produce any known hormones. 

Dr. INIarshall: We have several hypospadiac males with well developed 
vaginas but no difficulties hai^e arisen in their regard, after construction of the 
urethras. At least one of these patients has had a bilateral biops}’’ to prove 
testes. This vagina does not empty and fill with urination and it could be re¬ 
moved later if necessary. Although there are no reports in the literature indicat¬ 
ing damage to the urinarj^ sphincter mechanism or fistula formation b 3 '- vaginec¬ 
tomy in these cases, such does seem possible. Cecik has called attention to the 
probably great frequenc 3 ’' of vaginas in cases of marked hypospadias and sug¬ 
gested that raan 3 '' have passed unknown in 3 '-ears gone 113 '^ without complications 
forcing their recognition. 

Substitution therapy with testosterone might depress the remaining testis and 
thus far his development does not call for therap 3 '^ of this t 3 rpe. In addition to 
avoiding confusion I see nothing detrimental in merely following him for the 
present. 

Dr. Carter: May I bring up the point that early determination of sex in 
questionable cases is highly desirable, particularly in pseudohermaphroditism? 
Dr. Greaves obviousl 3 ^ agrees strongly. We have had patients, raised as boys, 
surgically explored without a biops 3 ’' but subsequently demonstrated to have 
ovaries. At fifteen they were girls but raised as boys—and the reverse has oc- 

' Engle, E. T., Yeaw, R. C. and Latlimer, J. K.: True hermaphroditism; Supplemental^ 
report of case. J. Urol., 66: 731-736, 1946. 

’ Cecil A B.: Surgical management of vagina in male construction in hermaphrodites. 
J. Urol., 62; 709-712, 1949. 
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>'in 3 lire.!*?!? hrfoti' r\(Hioii of in iinm'irv tissue (IliKlit), Invests ufler r\- 

cisiou of nisiniU'ir) tissue. 

currcd. Had llic loft nomid of this pnticnt hoon biopsicd at the time of the or- 
chiopcNv, a point at uliioli the opoiali\o nolo provos the hiluation was not clear, 
this vthole problem would have come to liftht Ihon and .some of the piesetit 
problems avoided. 

Dn M \nsii \i,l; Probably wo .should be less inbibitod about biops,y of gonads, 
especially in oases of fairly maikod genital anoniabcs. .\t what ago level does it 
become diffiotilt to obaiigo the psyobologioal .so\? I’rosiimably it oan be ebanged 
"early”, but what is "early”? 

Bn. Guewis: In the individual ease the evaluation would have to be organ- 
ired about four majoi items; first, the esiornal appearanee of the genitaba; 
set Olid, the way in wbieb the child 1ms been laiscd up to the lime of consultation; 
third, the speceh ])roduetinns and fointb, the behavior, manticiisins and liabits. 
Also the attitude of the family is important as their aid is essential. Obviousb' the 
family can adjust better, the younger the child. Certainly before two years 
children arc relatively undiffeienliatcd. They do not eonvci.se and they behave 
nearly the same, so the appealaiiee of the estc'rnal genitalia and the way in which 
the infant has been laised are about all there is to go on. Hetween two and four 
talking begins. They me moie inteicsted in eating and elimination than in their 
genitalia but they do begin to see themselves, largely ns a learned response, as 
either boys or girls. By the age of four childien usually have a self concept ns 
eitboi boy or girl. This deiieiids moie on learned factois than on anatomical 
structure Poi esample, boys begin to go with Dad or alone to the men’s loom 
rather than with Mommie to the gills’ loom. Such vaiied bombaidments do not 
take long to impicss the idea of being either a boy or a giil. I think that befoic 
e age of four decisions m ciuoslionablc situations could be based on purely 
anatomical grounds (including biopsies etc.) and consultation with the family, 
ome psychiatiic guidance might occasionally bo needed, for the family at least. 

er the age of foui a psychological .switch to the opposite sex w ould, m usually 
expected circumstances, be cxticmely difficult and peihaps not ever completely 
successful Fiom my point of view today’s patient is a boy and we cannot change 
nm into a boy (oi a leal girl) What we aim to do is to emphasize, support and 
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reinforce what is masculine in him and minimize his feminine components and 
his anxieties about them. 

Dr. Marshall; I believe we have indicated most of the problems in this case 
and made some reasonable decisions about therap}’’. Much of this material would 
seem applicable in other cases of hermaphroditism. 

Follow-up note; The internal genitalia were found to be completely extra- 
peritoneal. The tapering uterus was totally removed and the upper end of the 
vagina closed. The adrenals were not palpable and no additional gonadal tissue 
was discovered. The plastic operation on the breasts was carried out at the same 
time with an excellent result (fig. 3). Six months after the excision of the last 
known ovarian tissue the 17-ketosteroid output in the 24-hour urine was 3.04 
mg. (and the creatinine .825 gm.) as found in the laboratory of Dr. E. Shorr 
here; and 1 month later, was found by Dr. Kupperman to be 6.7 mg. Seven 
months after the last excision of gonadal tissue there was no detectable estro¬ 
genic activity in the urine. Axillary hair and deepening of the voice appeared as 
did frequent erections (without ejaculations). Both the patient and his family are 
pleased with the results. 
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THE EFFECT OF GANTHISIN ON I’EOTIIROMBIN ACTIVFTV 
K. H. SIlOEMAKKIl ani. K. Af. VOW 

From Oeparlmvnl of Inlenml Medicine, JIniilor VnivemiUj CoIIaje of Medicine and lien Tonh 
Infeeticn'nt Dieeosc Lnboratonf,JeJlerson Minds finspitiil, I/oitston, Texas 

A review of the literature indicates that alterations in the hematopoietic 
system have been associated with Claiitrisin (sidfisoxnzole) administration in 23 
patients.'-* Agranuloeyto.sis was reported in 3 patients, leukopenia in twelve, 
and hypoi)rothromhincmia in eight. In a re<'ent study" of the undc.sirable cfTect.s 
of Ganlrisin therapy in 23,000 patients no evidence of bone marrow depression 
wn.s observed and there were no e.\nmples of bleeding tendencies a.^soeiated 
a-ith the u.sc of Gantri.sin. In this large groU)) of patients, however, protlirombin 
activity as .such was not determined unle.'is there was some other indication for 
the procedure. Since one of the most frequent itscs of Gaiitrisin is for pro- and 
postoperative prophylaxis, it was fell that a careful evaluation of the iiillueuce 
of this sulfonamide on prothrombin activity wn.s indicated. 


mi;tiioi)s ok .studv 

Fifteen patients were selected at random from the Contagious Disease and 
P.syehiatric Scrviee.s tit the .lefTcrson Davis Hospital. None of the patient.s was 
receiving vitamin K. A pretreatment prothrombin determination was performed 
in each ease on May 1 and the, administrtition of Gantrisin was begun in every 
case on May 2, Itl.'iS. Gantrisin was administered in doses of 1 gm. every -1 hours 
for the period of the study. The prothrombin activity w.as determined according 
to the method of Quick'” twice weekly throughout the period of therapy. 


itnsuLTS 


The re.sult.s of the study arc pre.sented in table 1. 'J'ho inothroinbin activity, 
as determined during the course of therapy, did not vary significantly from the 
pretreatment control determinations. Although the present group of patients 
was small, the lack of change in prothrombin activity added to the much more 
extensive clinical experience of absence of bleeding tendencies ns observed in 
23,000 patients would seem to be sufficient cviilonco that the administration of 
Gantrisin is very rarely ns.«ociatcd with .significant reductions in prothrombin 
formation. One patient being treated for actinomycosis showed no change in 
prothrombin activity after four months of Gantrisin therapy. 


Accepted tor publication July 20, 1953. 
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Table 1. Effect of Gantrisin (1 gm. q. 4 hrs. begun May 2, 1953) on 
’prothrombin activity 


CASE 

5/1/53 

5/5/53 

5/8/53 

5/12/53 

5/15/53 

5/19/53 

5/22/53 

5/26/53 


per cent 

per cent 

per ccfil 

per cent 

per cent 

per cent 

per cent 

per cent 

B. T. 

72 

73 

90 

81 

89 

97 

94 

86 

H. P. 

79 

71 

86 

92 

79 




G. T. 

69 

67 

90 

81 

83 


92 

90 

C. H. 

75 

71 

83 






S. 0. 

70 

65 

81 

85 

85 

89 

92 

86 

H. L. 

76 

71 

84 

74 

S3 


S3 

82 

L. G. 

67 

62 

77 

72 

73 


75 


H. W. 

67 

55 

79 

64 

72 

75 

72 

69 

S. B. 

7S 

76 

95 






J. S. 

76 

84 


85 

97 




F. B. 

80 

80 

77 

94 

85 




J. M. 

80 

84 

81 


100 

91 

94 


D. C. 

80 

94 

92 

97 

93 




M. F. 

78 

94 

SI 


97 




J. H. 

78 

84 

81 

85 


S3 

85 


Average. .. 

75.0 

75.4 

84.1 

84.2 

1 

86.3 

87.0 

85.9 

82.6 


SUMMARY 

The administration of Gantrisin (sulfisoxazole) in doses of 1 gm. everj' 4 
hours produced no significant alterations in the prothrombin activity of 2 
patients treated for 1 week, 5 patients treated for 2 weeks and 8 patients treated 
for 3 to Zyi weeks. 






Tul JoChsal or UKOi.o(n 
Vol 72. So 1. July 1954 
I’rinlrii in V.S..\. 


AK IXCISIKG liLKCTRODR FOK USE WFl'II 
STEHK-IUcGAHTIIV ELECTROTOME 

WALTER M. KEARNS 

The iiicisiii}; electrode here dc.scribed (fig*-'. 1, 2 nnd 3) is essentially a modi¬ 
fication of the standard loop electrode which is transformed into a hooked beak 
formation. It i.s made in .sixc.s to fit the varion.sly calibrated rc.sccto.scopes. 



Fio. 1 


It has been in use for more than four years and has been proven to possess 
some advantages over other tj'pcs of electrodes because it allows better visi¬ 
bility of the contact of the active point of the electrode with the tissue at all 
times. In operation the electrode may be manipidated with the lever or button 
controlling its excursion in the working unit, or with the electrode held still 
in the sheath. Any combination of rotating, to and fro or side motion may be 
applied by movement of the sheath. An incision of any length in any direction 
and of any desired depth may be carried out to a nicety with the incising point 
constantly in view. Bleeding vessels may be accurately stopped with a minimum 
of destructive coagulation. 

Read in author’s absence by Dr. S. J. Silbarat annual meeting of North Central Section, 
American Urological Association. Grand Rapids, Michigan, October 0-9 1949. 

S9 
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Fig. 2 
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Fig. 3 
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01 


Its most cotumou um' lias Ijcon in uipli'uil nic.ttolomyto facilitate the p.i'-sage 
of loMin UK'tcial Monos. Incision of luetciocelc is acconiplishwl with acciiiaev 
and minima! destniction of tis-sne. Cy.stic papillary fonnalions at the \csical 
neck are readily emdicated. 'I'hrouph the siiiallei leseefoscopcs iirotlu.d siuc- 
turcs may be incised with sinplo oi imdliplc incisions. 

The author uislics to o\prp.s.s his thanks to Mi William P. Duhisch and to 
Mr Piederick ,1. Wallnte 

ir. H’l'sconsin ,!tc., Miliinulu, ll’i'. 
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EXPEUniENTAL UKOLITIII \SIS VII: HOLE OF SEX .UXD 
GENETIC STRAIN IN DETERMINING CIIEMICVL 
COMPOSITION OF STONES IN RATS 

C w \ i:iiMlAJI,R\’* AM) R. goi:t/ 

from Ihe Dcjmrimcnl of Suroeni, I'uurrtilv of ///inois Collegr of Mcrltcine, Chirarjo, III 

In pioAious papers' ‘ of this senes if Inis been iiulieiitcci flint if a foreign body 
be placed in the hinddei of tlio i.it, the foreign body senes as a niiileiis about 
Minch a stone is formed, and that the stone so formed is comiioscd of mag- 
iicsmm ammonium pliosphatc The rats used in the espenments thus fai re¬ 
ported wore adult male albino lahoratorj’ rats obtained from a single sourto, 
the llmlan Small Animal Industry Moie recently, by using i.its obtained fiom 
a diFeient breeder (Ilolt/mnn Rat Company) it Mas disiocercd tint stones 
composed of tab mm pho'-phates are produced instead of “magnesium” stones 
c\cn though the animals mcic mamtained on the same standard diet and under 
ulcntical toiulitions Because of this luiious and uncsplnined ihflcrence in stone 
composition, a more e.\lensi\o study Mas made m mIucIi the chemical tjpe of 
stone Mas compared not only in the Imo difreicnl sliains of rats but aho in both 
so\es of each strain 

SUTHODS 

Male and female adult Mliite lafs mcic obtained fiom the tMo biteders pioM- 
oush mentioned A total of 10 males and 30 females of the Harlan stiani and 
52 males and 50 females of the llolt/mnn stiaiii mcic used to obtain the data 
guen in this paper A foicign body Mas inscitcd in the bladder of each of these 
animals by means of a supiainibic ejstotomy The foreign bodies consisted of 
discs •} mm in diameter mIucIi mcic punched fiom a sheet of zinc In the past 
it had been found that not nificquently a female rat Mas able to cxpell a foicign 
hodj of this si/o from the bladder-, oi, more commonly, the foicign body became 
impacted m the urethra leading to death of the animal To a\oid this possi- 
bihtj it Mas necessarj' to somcMlial modify oin customai-j- oporatiie pioccduio 
foi foreign bocR implantation because both male and female rats Mere to be 

Tins investigation was supported l >3 n rcseircli griiiit from the National Institutes of 
Health, Public Hcilth Seiviee 

Accepted for public itioii October 1 lOS-S 

'Present address Denirtnient of .Siirgorv, Uiiivcrsiti of Chicigo, Clncigo, III 
‘ Vcrmeulcn, C \V Grove, \V J , Goetz It , Itagins, H D imICorrell.N O Evpcri- 
incntalurohtlu isis 1 lOevelopmenl of cnlciih upon foreign bodies surgicall} introduced into 
the bladders of rats J Urol , 64 dll, 1950 

^ Grove, IV J , Vcrmculen, C IV , Goetz, It and Ilngins, II H Evpciiiiiental urohthi i- 
sis H The influence of urine volume upon calculi cvpciiineiit ilh produced upon foreign 
bodies J Urol , 64 . 549, 1050 i i b 

’Vcrmculen, C IV , Hagiiis, H D , Grove, II J and Goetz, II Lvponmcnfal uro 
lithinsis III Prevention and dissolution of calculi bj .alteration of urinarv pll J Urol , 
66* 1, 1951 

1 11 ^ ' fb'etz, It , Itagins, II D and Grove, W J Evperimental uro 

lithiasis II 1 rcvention of magnesium iimmniiiuni phospliiitc calculi bv reducing the mag 
nesium intake or bj feeding an aluminum gel J Urol , 66 6,1951 

’ Hclsbv, Itavmond, Vernieulen, C IV and Goetz, It Evpeiimeiital urolithiasis V 
1 icyeiition and dissolution of foreign body c ileuli by infection Mitll S ilmoncll i enteritldis 
J Urol , 68- 790, 1952 
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used in the present stud 5 G The foreign bodies were therefore suspended in the 
bladder on a loose loop of suture material passed through a small hole in the 
center of the foreign body. Since the loop was attached to the fundus of the 
bladder, the foreign body was effectively prevented from passing or becoming 
impacted in the bladder neck. Though this method is not needed for male ani¬ 
mals, it was used for both sexes in the interests of experimental strictness. 

The usual standard diet, Fox Chow checkers, was used for all animals. Drink¬ 
ing water was available to the animals at all times. Six weeks after foreign 
body implantation most of the rats were sacrificed. A few rats were allowed to 
go for longer periods in order to grow lai-ger stones and give more material for 
chemical analysis. At the time of sacrifice the bladder was exposed and aspirated 
by sterile needle and syringe for urine culture and pH determination. The 
stone, if present, was then removed, dried, weighed, and analysed for calcium, 
magnesium, and phosphorus by the methods that have been described in previ¬ 
ous papers. 

During the course of the experiment some animals were placed in metabolism 
cages and urine from individual rats was collected for quantitative analysis for 
calcium, magnesium, phosphorus, and ammonia. Urine collections were made 
into flasks containing sufficient hydrochloric acid to prevent bacterial action. 
The urine from each rat was collected for 3 periods of 24 hours each. The 3 col¬ 
lections were then pooled and analysis run on the pooled urine. The analyses 
for urinary ammonia were done separately on individual 24 hour urine collec¬ 
tion^ 

After the data had been obtained from this experiment, it became evident 
that the chemical composition of the stones was significantly influenced by the 
sex of the rat, and therefore an experiment was added to detennine the effect 
of castration. Twenty adult male rats of the Holtzman strain were castrated 
in a preliminary operation four weeks prior to foreign body implantation. Sub¬ 
sequent treatment of these animals was the same as with those mentioned 
previously. 

RESULTS 

No statistically significant difference was found in the average weight of 
stone produced in the different groups of rats. In six weeks an average of 30-50 
mg. of stone was formed by each group (after subtracting the initial weight of 
the foreign body). The average urinary pH likewise was the same in the differ¬ 
ent groups. Since this paper is primarily concerned with the chemical composi¬ 
tion of the stones, details on the size of the stones in the different groups have 
been omitted. 

The results of the chemical analysis of the calculi, as given in table 1 and 
figure 1, include all animals in which stones developed in a urine proved to be 
sterile on culture at the tennination of the experiment. Some stones, however, 
were omitted because their small size precluded satisfactory quantitative analy¬ 
sis. Stones obtained from animals where a positive urine culture was obtained 
have not been included so as to avoid the possibility that accidental infection 
might have influenced the chemical composition of the stone. The table and 
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Anolysis of Individual Stones 
for Colci'um ond Magnesium 



17 Harlan Stales 


0 I J » » » —»_I 


^ 14 Harlan Females 
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Fin. 1. Scftttor graphs showing nor cent of magnesium (onlinate) anrl calcium (abscissa) 
of male and female rats obtaineu from two difTcreiit hreeders (Harlan and Ifoltrman). 
Harlan male rats produce stones of almost pure magnesium ammonium phosphate, Holtz- 
man females produce stones eompose<l of a calcium phosphate salt, while remaining two 
groups’'/onn'^tones'*of varying composition. 

figure indicate that the seventeen annl^'scd stones obtained from the Harlan 
male animals invariably contained little or no calcinm while the average mag¬ 
nesium content, 7.9 per cent, indicatc-s that they arc composed of almost pure 
magnesium ammonium phosphate hexuhydrato (Mg content of this salt 0.9 
per cent). At the other extreme, the 19 nnal.vml stones from the Holfzman 
female animals consisted almost entirely of a calcium pliosphatc salt containing 


Tahi.e 1, Chemical anulystn of stones* 



NUMUKK or 

STOSES 

AS'ALYSED 

% or STOst 
ASCAiriru 
(a\-i;raCe) 

% or STOVE 

AS JIACVESIUM 
(a'TRAOE) 

% or STO.VE 

1 AS riiosmoRtrs 
j Ca\t:»ace) 

Harlan 

Male. 

17 

O.G 1 

i 

7,9 

11 .s 

Female. 

14 

7.3 

4.7 

! 11.1 

Holtzman 

Male... . 

17 1 

9.2 

5.2 

14.1 

Castrate. 

13 

11.0 

4.7 1 

10.5 

Female. 

19 i 

20.3 

0.0 1 

13.7 

MgNH,PO,-6H.O (Struvite). 

CaHPO.-2H.O (Brushite).. 


23.2 

0.0 

12.6 

IS.O 

Caio(P 04 (JU 30 H )2 (Carbonate- 
Apatite) . 


27.0 


12.7 


For purposes of comparison, tlie per cent of Mg, Ca, and P in pure magnesium am¬ 
monium phosphate and in two insoluble calcium pliosphatcs are given in the lower part of 
the table. 
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Table 2. Chemical analysis of urine, average values 


STRAIN, SEX, AND SIZE OF GROUP* 

URINE VOL. 

CALCIUM 

MAGNESIUM 

niospnoRUs 

AMMO.S'IA Nl 


cc/day 

tH«.% 

"!£.% 

mg.% 

mg.% 

Harlan 






12 Males. 

16.5 

11.4 

30.3 

83.8 

44.1 

11 Females. 

10. 

15.4 i 

32.1 

95.4 

— 

Holtzman 






11 Males. 

18.5 

15.7 

26.5 

109.2 

— 

11 Females. 

11. 

i 

^ 16.8 

22.0 

1 

104.2 

51.8 


Statistical comparison Harlan males vs. Holtzman females: 
Calcium mg.% t = 3.81, p < 0.01 
Magnesium mg.% t = 2.812, p < 0.02 


* Urine collected and anal 5 'sed from each rat for 3 days, except for ammonia nitrogen 
determinations, vhere 1 day collections were used. 

no magnesium except for three instances where small amounts were found. The 
two remaining groups, Harlan females and Holtzman males, fell between the 
other two groups of rats, some producing almost pure “magnesium” stones, 
others almost pure “calcium” stones, while the remainder were of mixed chemi¬ 
cal composition. As may be seen in table 1, castration of Holtzman male rats 
did not significantly alter the chemical composition of the stones when com¬ 
pared to uncastrated males of the same strain, though there is a slight tendencj'’ 
toward stones of higher calcium and lower magnesium content. At present we 
have not exactly identified the substance making up the “calcium” stones. 
Unfoi’tunately stone analysis for carbonate was not made and the percentages 
of calcium and phosphorus in both pure brushite and pure carbonate apatite 
are about equallj'^ close to the percentages found in the stones. 

Quantitative chemical analysis of the urine of the different groups, table 2, 
suggests some correlation of the crystalloid excretion and the tjT)e of stone pro¬ 
duced. In the Harlan males, where “magnesium” stones were foimed, the uri¬ 
nary magnesium is comparative^’- high while the calcium concentration is the 
lowest of the 4 groups. Conversely, in the Holtzman females, where calcium 
stones were fonned, the highest av’erage calcium concentration and the lowest 
average magnesium concentration were found in the urine. Ammonia excretion 
was found to be essentially the same in these two groups. The smaller average 
urine volume in the female animals is accounted for by the smaller size of the 
females. It may be added that in a later experiment further data were obtained 
(not shown in table 2), on the urinary crystalloid concentration of 12 male 
Harlan and 12 female Holtzman rats. This later experiment was similarly con¬ 
ducted and yielded the same relative differences as the experiment given in 
table 2; the magnesium excretion was distinctly high and the calcium excretion 
distinctly low in the Harlan male rats when compared to the Holtzman females. 

DISCUSSION 

It is evident from the results of this experiment that both the strain and the 
sex of rats influence the chemical nature of stones produced upon foreign bodies 
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in the bladder. It .«liould l)o cmplm-siml tluit to all gros-s appoararicc.s the rot.s 
of the two slraiii.s wore c.xnctly alike. Yet it scorns that iiibrcodiiig over many 
genorafions by tbo 2 oommorcial breedem has resulted in genetic eliangc.s which 
load on the one hand to rat.s tending to produce stones predominantly composed 
of calriiim salf.s and on the other of .stones composed of magnesium ammonium 
pbospliate. Within each .strain there is also a sharp trend toward .stones of higher 
calcium content in tbo female. 

The only expl.anation so far availnhlo of the mochani.sm accounting for the 
differences in stone composition lies in the results on fpiantitativc chemical 
analysi.s of the urine, lloughlj’ speaking, both tlic r.'it .strain and ge.x seem to 
inniicnce the relative urinary eoncentrations of magno.siiim and ealeinm. Wlierc 
“magnesium” .stones were fonnd, the urinarj- mngne.sium coneciitrntion tends 
to be iiighcr and flic ealeinm coneentration lower. 'I'lie converse is true, of 
course, for tlie groups tending to produce stones high in ealeinm content. The 
differences in urinary eoneontration arc not .striking, however, and to u.s do not 
appear entirely satisfying as an adccinalc explanation for the dilTcicnccs noted 
in the stones. On the other hand, it is hard to imagine that dilTerent chemical 
type.s of stone can result apart from ditlcrenecs in the urinary crj'stnlloid eon¬ 
centrations. The experiments may, perhaps, illustrate that profound alterations 
in the proccs.s of stone fonnution may nri.se from npparcntl.v slight and subtle 
changes in the eoncentrations of the slonc-fonning erj'stnlloids. 

From an invc.stigntivc standpoint the findings are of .sonic practical impor¬ 
tance in that by solceling tlio proper sfrain and .sex of the rals used, it is possi¬ 
ble to produce “calcium” stones for experimental sludics .similar to our previous 
inve.stigations on “niagnc.sium” urolithin.sis. The results also point up the diffi¬ 
culty of carrj'ing over the findings of experiments in rats from one experimenter 
to another on problems of .stone formation if the particular breed and sex of 
the rats are not considered. In various papers in tlie literature on rut urolitiiinsis, 
workers have .sometimes obtained stones of different clicmical composition and 
have souglit an explanation for tlicsc variations in diet, infection, or some other 
mechanism. The work inc.scatcd here snggcst.s tlmt an ndditionnl e.xplnimtion 
might possibly he found in diirerenccs in sex and rat, straiii.s used. 

Clinically, these cxperimciit.s may hear some relation to the variations in 
stone formation in the different human races, such ns the lower incidence of 
stone in Negroes. At least the experiments illustrate that rather fine genetic 
differences may markedly influence stone formation. At present we are not 
aware of any information to show that either strain or sex in human beings 
alters the chemical type of stone produced in the urinary sj'stem. 

SUMMAllY 

Experiments are presented to show that the chemical type (though not the 
mcidence) of stone produced on foreign bodies in the bladders of rats is in- 

Uenced by both the strain and sex of the rats used, even though the diet is 
the same throughout. It is possible by proper selection of strain and sex to 
produce stones of almost pure magnesium salts or pure calcium salts. Evidence 
's presented suggesting that relatively slight differences in the urinary concen- 
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trations of calcium and magnesium may account for the marked differences in 
the type of stone produced. Any rat experiment on urolithiasis must therefore 
take into account rigid control of not only the sex of the animals used but even 
the particular breeder from whom the rats are obtained. 

ADDENDUM 

Since this work Avas completed, a study was made of the stones produced in 
cross-bred rats of these tAvo strains. Infonnation is aAmilable on 19 male and 21 
female cross-breeds of Harlan females X Holtzman males. The male cross-breeds 
tended to produce calculi more of the magnesium type than pure-bred Holtz¬ 
man males, while the females produced calculi more of the calcium type than 
pure-bred Harlan females. When the pure strains Avere bred in the opposite 
way—Harlan males X Holtzman females—the eight male progen}’’ produced 
pure “magnesium” calculi, AA’hile the eight female progeny produced pure 
“calcium” calculi. Thus, the tendency in these cross-breed experiments Avas to 
produce chemically homogeneous stones dependent more on the sex of the 
progeny than on the parent rats, confirming the marked influence of sex on 
stone type as reported in rats of pure strain. 
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EXPERIMENTAL UROLITHIASIS VUI: FURADANTIN IN 
TREATMEN1' OF EXPERIMENTAL PRO'I’EUS 
INFECTION WITH STONE FORMATION 

C. W. I’ERMEUI.KN' a.vd 11. GOETZ 

from Ihe Ocparlmcnl of Sitrgcrtj, Univcrrtittt of lUttwis^ Collcgr of Motlicitie, Chicago, III. 

The experiments reported licrc have ns their aim to determine tiic cfTective- 
ness of nitrofurantoin (Furadantin) against, experimental Proteus infection of 
the urinar}’ tract and in addition, to observe the value of thi.s drug in combating 
the stone-forming propensities of the Proteus organism, It is well known that 
Proteus infection i.s, indeed, a potent factor in augmenting stone formation 
by virtue of its urea-s])littiug properly. Infection of the urinary system with 
urea-splitting organisms is, of all of the conditions thought to favor stone for¬ 
mation, the most clearly established and undoubted. From the time of Brown' 
in 1901, urea-splitting infection has been considered by many authors to bo one 
of the most important contributing factors in urolithiasis, particidarly of Ihe 
more severe varieties, and a frequent cause for recurrence of stones following 
surgical removal. Exporimci\tal confirmation of the relalionsbip of urea-split¬ 
ting infection and urinary stone is not lacking. Ilagar and Magath," Davalos,’ 
Keyser,'* and others have all demonstrated in aniniids a striking development 
of calculi when such infection i.s introduced, provided tliere is additional trauma 
to the urinary tract of one kind or another. It is, then, well eslabliisbcd that 
given the presence of certain other conditions, urea-splitting infection will 
almost inevitably lead to the growth of stone by virtue of the ability of the 
enzyme urease to split urea and thereby increase the ammonia concentration 
and alkalinity of the urine, conditions wliieh favor precipitation of relatively 
in.soIublc stone crystalloids. 

Recently Furadantin, Eaton, a brand of nitrofurantoin® -' has been recom¬ 
mended as a urinary antibacterial agent of value iir infections with organisms 
heretofore not easily combated with existing agents. Among these infections 
IS Proteus. Clinical experience with Furadantin has already indicated that it 
does have real value in the treatment of certain otherwise resistant cases of 

investigation was supported by a rescnTcli grant from the National Institutes of 
Health, Public Health Service. 

indebted to the Eaton Laboratories for ccnorouslv supplvinc us with the Fur- 
ndant.n used in these o.xnerimcnts. - 11 . s 
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1 resent address: Department of Surgery, University of Chicago, Chicago, Ill. 

fin tile relation between the varictv of micro-organisms and tiie com- 
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incrusted cystitis with alkaline urine. 
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‘ I Studies in urinary calculosis. J, Urol., 64: 194, 1945. 
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human urinary infections. It seemed to us that perhaps worthwliile observa¬ 
tions could be obtained from a study of the effectiveness of Furadantin in in¬ 
hibiting the marked stone formation that occurs in the presence of Proteus in¬ 
fection. The methods for the study of stone formation previously used by us 
seemed to lend themselves to such an experiment.^-® 

METHODS 

Adult white male rats of a single strain (obtained from the Harlan Small 
Animal Industry) were operated upon and a standard foreign bodj'' (3-4 mm. 
discs punched from a sheet of zinc) was inserted into each bladder. It has been 
previously shown that on a diet of Purina Fox Chow, the stone that forms 
about the foreign body is composed of MgNHiP 04 'OH 2 O. At completion of 
the experiment it is possible to compare quantitativelj'’ the amount of stone 
produced in control and experimental groups by weighing the stones and sub¬ 
tracting the initial weight of the foreign bodies./In tire present experiments, at 
the time of foreign bod 3 '’ insertion, Proteus morganii infection was introduced 
by first immersing the foreign body in a 24 hour Brewer’s broth culture of the 
organism. The Proteus organism used in this experiment was originally isolated 
from the peritoneal cavity of a rat in an unrelated experiment^ In vitro tests 
indicated that it was a powerful urea-splitter. Identification of the organism 
as Proteus morganii was confirmed/b}' the Bacteilologj'^ Department, Univer¬ 
sity of Illinois. 

A total of five groups of rats with bladder foreign bodies were used. Two 
groups, serving as controls, had the foreign body introduced without Proteus 
infection. One of these groups received Furadantin from the time of foreign 
body insertion. The other group, also uninfected, was left untreated. Proteus 
infection was introduced with the foreign body in the remaining three groups. 
One of the Proteus groups was left untreated. Another group was given Fura¬ 
dantin commencing 4 days after the operation and introduction of infection. 
The animals of the third infected group had been started on Furadantin two 
days prior to infection. The Furadantin was given to the rats by mixing the 
powdered drug (0.15 per cent) with their powdered food. With this diet it is 
calculated that 90 mg. of Furadantin per Kg. per 24 hours was administered to 
the rats. Both food and water were available to the animals at all times. In the 
groups receiving Furadantin, treatment was continued throughout the experi¬ 
mental period. 

Ordinarity in our past studies on stone formation by the method of foreign 
body insertion, we have pennitted the animals to grow stones in the bladder for 
a period of sLx weeks before terminating the experiment. In the present experi¬ 
ment, however, a period of three weeks was chosen because rats infected with 
Proteus have an exceptionally high mortality rate and few untreated Proteus- 

’ Vermeulen, C. W., et al.: Experimental urolithiasis 1: Development of calculi upon 
foreign bodies surgically introduced into bladders of rats. J. Urol., 64: 541, 1950. 

® Vermeulen, C. W., et al.: Experimental urolithiasis 5: Prevention and dissolution of 
foreign body calculi bj^ infection with Salmonella enteritidis. J. Urol., 68: 790, 1952. 
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infected rats will Inc longer than three r\ccks Suite e\cii iii tins short time laigo 
stones arc formed Mhere Proteus is picsent, thicc necks nns coiisidcied to he 
snfBcieiit to piodiuo adequate stones Three necks after the mitml opciatioii, 
the ammalb were aiicbihetu'cd and the hi iddci again esposed Urine aspirated 
fiom the bladder was esamiiied for its pll ami tiiltiircs ncre made on blood 
agar plates and in Brener’s broth Main animals also had tiilturcs made of each 
kidiici, done ba mcubiting a slice of the kidiicj parenthjma m Brcnei’s me 
diiini Ihebladdernas non opened, and Ihcstones itmoicdand neighed AMieio 
soeondan stones ncic found in addition to the pninqial foicigii body stone, 
those “duightci” stones nerc not iiidiided in the stone weights gnen in this 
paper 

ni St La-s 

AMien Piotcus infection is iiitrodiiicd in the iirinar\ sjstcm of the lat b\ the 
methods used m this experiment, rclatnclj fen animals mil sunne for more 
than three necks if meisiircs arc not taken to combat the infection Within 
three to ten dais of infection, the majoritj of the ainmals in the imtieatcd 
group were dead nith diffuse peritonitis oi extensue iippci iiriiiarj tract in¬ 
fection In the fen iintieatcd animats that sunned the cxpciimeiital period of 
three necks, sciere cistitis and p 3 eloncphiitis ncie found Table 1 indicates 
that of a total of 31 rats, otil) fne succeeded in Innig to the end of the oxpcri- 
mciit V po'itne bladdci unne culture for Pioteus n is obtained in all, and all 
had cxtciisuc Piotcus renal infection btl itcrallv 

As expected, the uiinarj pll nas high in these untreated Proteus infected 
animals An aieragc pll of S3 nas obtained in the fno sunning lats (pll in 
sterile controls axcuigcd 0 SO) As abo expected, r ipid stone fomiation occuircd 
m the infected ainmals ns indicated in table 2 In thicc necks an nxeiage of 
120 mg of stone nas obtained as compaied to an axcrage of onlj 10 mg m the 
uninfected and untreated control gioiip In addition, the Proteus infected rats 
exhibited striking formation of sand, graxcl, and other “daughtci” sfoncs m 
addition to the principal stone foimcd on the foioign bodj In one ninmil, 
small stones nerc formed in the kidncjs 

Uie elTect of ruradantm treatment on siinical of Proteus infected rats is 
ratliei striking (table 1) AVhereas only IG per cent of the nntieated animals 
surened foi the poiiod of three necks, 07 per cent sunned foi this peiiod if 


Tablf 1 Uffccl of Fvradantin on sunttal and urine ciiUnrc 


iNTrCTION IVTRODLCED 

FVRADAvriN nreuN 

TOTAL RATS 

TOTAL 

SU»\1\INC 

S \NTtVS 

SURMMSC R\TS 
njTH rROTFCS 
»ECX»\'ERFD ZS 
URIKE 

1 

TER CENT 
SUR\nAL 

None 

None 

28 

2S j 

0 

100% 

None ; 

At oper 

14 

n 1 

0 

93 

I’rotcus 

Pro op 

29 

20 

3 

90 

I’rotcus 

Post op 

33 

22 

10 

00 7 

Proteus 

None 

31 

5 

5 

16 
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Table 2. Effect of Furadantin treatment on stone formation 


INFECTION INTRODUCED 

FURADANTIN BEGUN 

SURVIVING RATS WITH 
STERILE URINE 

SURVIVING RATS WITH 
PROTEUS RECO\’ZRED 

Total Rats 

! Average Stone 
in mg. 

Total Rats 

Average Stone 
in mg. 

None 

None 

24 

19.4 

0 

— 

None 

At oper. 

13 

4.5 

0 

— 

Proteus 

Pre-op. 

23 

14.4 

3 

14.3 

Proteus 

Post-op. 

11 

10.3 

10 

36.S 

Proteus 

None 

0 

— 

5 

120.4 


treatment was begun three days after the introduction of the infection. An even 
higher rate of survival was obtained if the rats were already under treatment 
at the time Proteus infection was introduced. Only three of the 26 surviving 
rats in the pre-treated group yielded a positive culture at the completion of the 
experiment, and it is possible that pretreatment with Furadantin prevented a 
“take” of the infection after inoculation. The ability of Furadantin to success¬ 
fully combat Proteus infection that has alread}" become established is, there¬ 
fore, better seen in the group receiving delaj’^ed treatment. Here more than 
half of the animals were found to have eliminated the infection despite the 
presence of a foreign bodj’’ or stone in the bladder. Of the 22 surviving animals 
of this group with delayed treatment, ten yielded a positive culture for Proteus 
from the bladder; in only one of these was a positive culture found in 
the kidney. 


PERCENT SURVIVAL 
•Vo 




keyiD NO TREATMENtI&*^I FURADANTIN 


Fig. 1. Graphs showing per cent survival and average weight of stone produced on 
bladder foreign bodies in groups of rats indicated in tables 1 and 2. Two groups on left 
(“sterile”) had foreign bodies implanted without infection. Three groups on right (“Pro¬ 
teus”) had Proteus morganii introduced at time of foreign body implantations. Effect of 
Furadantin is seen in increasing survival and decreasing stone formation in rats infected 
with Proteus. 






f M'l HIMl NT\L bllOUTIIIVSIS 


10'? 


The unnnn pll tended to bo liigliei m the rnr.idnntin tie.Ucd iinimals if 
Proteus Mas stdl rcioicralile at tlie temmmtion of tlio expornnent Tlic n\erage 
pll uas 7 79 for the 10 animals in tlic dclajed treatment gionp nhcie a positne 
Proteus culture Mas obtained at the end of the expciimenl This is distmctU 
lughci than m the control gtoup (pll 0 80) ot in tlie autmaK which had ciadi- 
cated the infection (pH 7 01) lakewisc, as seen in table 2, the amount of stone 
fomiation that occuried was somewhal high, though not nciilv so high ns that 
seen III the Proteus infected untreated group Figuiv I graphiiallv summnri/cs 
the pertinent data on sunnal and stone foimation iii the dilTeiciit groups of 
vats used in this experiment 


111SCLS«I0\ 

\s a method for testing tlie elTcct of drugs in unnnn infection in aiiimals, the 
foreign bod\ technique used here would appear to be quite suitable because the 
foreign bodj prexents a spontaneous cure of the infection as so frequently 
occurs Mheii even xirulent organisms aie simph intioduted into the normal 
unnarj s\stem of animals In the present experiments it miij be presumed 
that once the Pioteus organism was intioduced, spontaneous cure of the infec¬ 
tion did not occur beenu«e all the imtreited infected animals cithci died of 
Proteus infection or weic found at sierihcc to hnxc extensixc unnarj tiact 
Proteus infection Therefore a final iiegatixe culture m aii\ of oui treated lats 
that had been initially inoculated with Pioteus max be intcrjircted as the 
result of the treatment and not as a spontaneous occ urienc e 

Since almost all of the rats jicldcd a sterile urine on final culture in the group 
that Mas alrcadj on Furadantm at the time the infection was intioduced, it 
'corns likely that in manj- of fhe-c eases the infection failed to “take” when the 
bladders were uioculntcd The results in the group where tioatment xxas dc- 
lajcd are more interesting since we maj- assume that iii all of them an actual 
Proteus infection had had opportumtv to occur But excii in this group, de¬ 
spite the presence of a foreign bodj', m about half of the lats a final culture 
failed tojicld a positixe urine culture It should bo rcmcmbcied, liowcxer, that 
tlie animals xxere still on Furndantiii at the time Hus final cultuie was t.iken 
Recrudescence of the infection might haxe occurred if tioatment had been 
stopped some days pnor to final culture In the cases whoie infection was still 
present despite Furadantm treatment, it cannot be said that the medication 
''as Mathout effect, for at sacrifice sex ere bladder or kidney infection was not 
ound, and marked stone formation xxas not obserx ed 

Since Furadantm is said to produce rclatixoly low bloocl lex els, one might 
e concerned with the possibility that xxhile the uiiiic became sterile due to the 
igh concentration of the drug, the deep tissues, particularly the icnal paren- 
th^™*' contin le to harbor the infection and that the infection xx ould 

run Unchecked In the experiments here reported renal parenchj'mal m- 
oc ion was found in only one Furadantm-treated animal, and m this case a 
culture x'as obtained from the bladder Howex'er, it must be 
ocl out that the dosage used in our experiments xvas relatively x’ery high. 



104 


C. AV. VERIMEULEN AND R. GOETZ 


roughly about nine times the dosage recommended for human beings Avhen cal¬ 
culated Aveight for Av^eight. At the present time experiments are in progress to 
determine if smaller dosages AAmuld also effect!A'elj'’ preAmnt deep parenchymal 
infection. 

In any case, the experiments support the clinical eAudence of the effectiA^eness 
of Furadantin in urinary tract Proteus infection. Apparently because of the 
difficult}'^ in producing urinaiy infection for controlled experiments in animals, 
no observations ha\'e been reported heretofore on the effect of the drug in uri¬ 
naiy infection experimentally produced. The remarkable effect found here 
suggests that the drug might conceivabl}'’ sterilize the urinaiy tract in some 
cases of clinical urolithiasis AA'ith Proteus infection CA'en in the presence of stone. 
The possibility also exists that small doses administered for extended periods 
of time, eAmn though not sufficient to sterilize, might yet be sufficient to mark¬ 
edly impede the rapid stone formation that occurs in Proteus-infected patients. 
Whether such effects can be obtained AA'ith the drug Avill onlj' be determined 
from clinical experience, but the experimental observations at least suggest 
these possibilities. 


SUMMARY 

Experiments are presented on the influence of Furadantin in rats AA-ith uri¬ 
nary Proteus infection in the presence of a foreign liody in the bladder. The re¬ 
sults indicate that Furadantin markedly increased the surAUAml rate of infected 
rats. In half the cases it Avas capable of sterilizing the urine of rats infected 
four days before treatment Avas instituted. In those instances Avhere steriliza¬ 
tion of the urine Avas not obtained, the drug Avas effective in preAmnting the 
marked stone fonnation that occurs in uncontrolled Proteus infection. With 
the high dosage of Furadantin used in these experiments, renal parenchymal 
infection Avas piwented or inhibited in almost every instance. 
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Endocrine tlierapy for proatntic cnrtiiioinii is «tII cslnljli-slicil on experi¬ 
mental'' and clinical groniids.*'" Gratifying responses to east rat ion-estrogen 
therapy, however, are only temiiorjiry. No unctuiivoeal cures have been re¬ 
ported.'" 

Huggins .sngge.ste(l in 1111.5 that lack of re.spon6e, be it initial or following 
previous remis.sion, was due prineipnily to two factors, independence of the 
tumor to androgens and/or the continued pre.senee of androgenic coinpountLs 
elaborated hy the adreinds." 

Following orchiectomy, in patient.s with |)rostntic carcinoma, there i.s a tem¬ 
porary fall in the 17-kotoslcrnid excretion in the urine, followed by a consid¬ 
erable incrca.se, occasionally to 50 percent above pre-castration levels.'’ It was 
postulated that this wa.« due to enhanced adrenocortical activity, mediated 
through the pituitary gland. E,strogen.s maj- inhibit this ri-c." 

Clinically, in human.s, one may observe adrenal hyperplasia or turnons with 
masculinixing or femitihing rITorls. 'Diese regrc.s.s follouiiig operative rcmoviil 
of the hyperfunctioning ti.s.suo."'In certain .strain.s of mice gonndectomy lias 
been followed by the development of adrenal turnons and evidence of increased 
androgenic activity.'" '’ However, in the adult cn.stratcd rat largo dosc.« of 
anterior pituitary extract, rich in gonadotrophic and adrenocorticotrophic 
hormones produce no ch.angc in the prostate and seminal vesicles. Following 
castration of the human male, a compensatory increase in N hormone hi’ the 
adrenal cortex, if it appears, doc.s not prevent the development of doficicnc}’ 
sjTnptoms.'* 

The prevailing opinion is that the normal adrenal cortex secretes androgens.'" 


Head at nimiial rncotiiiK, .American UroloRirnl Association, St. Louis, Alo. M.ay 12, 1053. 
On'f 1 'hank Drs. Ualph Jonc.s, .Ir. and Sylvan H. Kisman of the Uobinson Founda- 
on lor help m caring for these patients. The Medical Division of the Merck Co., Rahway, 
' li ""lerously .supplied cortisone for the.se patients. 
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In addition, conversion of cortical hormones to androgens may occur in the liver 
and in other tissues.^® -The administration of large doses of cortisone to females 
with intact adrenals frequently results in acne and hirsutism.^®’ Following the 
administi-ation of large doses of cortisone to people with intact adrenals or 
moderate doses to Addisonian patients,-* - -- there is observed an increase in the 
urine of 17-ketosteroids and their intermediate precursor compounds (steroids 
with an alpha ketol side chain at cai-bon-17). In castrated adrenalectomized 
prostatic carcinoma patients, urinaiy active androgen excretion varies as the 
cortisone dosage. It also roughlj’- parallels the level of 17-ketosteroids in the 
urine. Nevertheless, the urinar}'^ excretion of biologically active androgens, even 
after very large doses of cortisone (300 mg. per da}^, is less than that of normal 
men .2*- 

Total adrenalectomj'- has a nonspecific inhibitoiy effect on the rate of tumor 
growth of certain transplantable carcinomas and sarcomas in rats and mice.-*'-® 
Lymphoid tumors, on the other hand, respond with opposite effects. Following 
adrenalectomy the incidence of “takes” of transplaiitable h'^mphatic leukemia 
was increased and survival time decreased in siu ce.ssfulljr inoculated rats.®® 
There is an increased incidence of spontaneous lymphatic leukemia in susceptible 
mice following adrenalectomy.®® The 11-oxygenated coriiscoisteroids can inhibit 
the growth of certain tumors temporariljn This has been observed in transplan¬ 
table lymphosarcoma in mice,®* the Walker carcinoma in rats®® and in certain 
osteogenic sarcomas in mice.®* 

In humans the administration of cortisone or ACTH has produced a temporaiy 
regression of some lymphomatous tumors. All tumors recurred and had either a 
diminished or absent response to repeated therapy.®® In man, cortisone has not 
caused demonstrable regression of tumors other than lymphomas, even though a 
feeling of well being, increased appetite, improved strength and a recession of 
fever are commonly noted.®* - ®®- ®® 
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Tahi.i: 1. Prcopcralicc tinlus of palicnls 
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A metabolite of adrenal cortical origin, ll-IIydroxyetiocholanonc, appears 
in the urine of a significant number of patients with neoi)lastic disease, whereas 
it is rarely found in the urine of normal individuals. Abnormal amounts of nor¬ 
mal steroids have also been demonstrated in the urine of patients with various 
cancers”’” This indicates adrenocortical dj’sfunction, the exact significance of 
which is unknown at present. 


iiraui.TS 

Six patients with active disseminated prostatic carcinoma were adrenaloc- 
tomized (table 1). Five had previous castration-estrogen therapy. One had no 
previous therapy. Objective criteria to measure the course of the disease process 
were body weight, hemoglobin, acid and alkaline phosphatases, and the size 
of cither the primarj' or the metastatic lesions, or both. Changes in activity were 
considered as depending on both the course of the disease and upon subjective 
factors. 

Five patients are living 35G, 342, 200, 82 and 07 days respectively following 
operation (table 2). Two patients were unaffected by adrenalectomy, one died 90 
days postoperatively and one is still living 67 days postoperativcly. 

Excellent subjective improvement was noted in 4 cases and objective improve- 


" Dobriner, K., Lioberman, S., Wilson, H., Ekman, B. and Rhoads. C. P.; A.A.A.S. 
Pituitary Adrenal Function, 1951, pp. 158-165. 

’• Reifenstein, E. C., Jr., Homburger, F. and Dobriner.K.: Acta. Union Intcrnat. centre 
cancer, 6: 1050-58, 1950. 
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Table 2. Effects of adrenalectomy 


- » - 

PATIENT 1 

POST OP, ! 

SURVIVAL DAYS 

1 

STATUS 

j CAUSE OF DEATH 

1 

1 

RESr 

Subj. 

•ONSE 

Obj. 

E. N. 

1 60 

Living 

1 

0 

0 

S. S. 

90 

Dead 

Carcinoma 

+ 

0 

c. w. 

85 

Living 


+ 

-b 

K. S, 

198 

! Living 


4 - 


E. F. 

333 

Living 


+ 

+ 

H. B. 

355 

i 

Living 


+ 
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ment in 3 of those cases. Two patients had partial vesical neck obstruction which 
was relieved following adrenalectomy. Relief in one was temporary, lasting 9 
months. The other has no obstruction 11 months to date. Three patients had 
definite regression of the primar}^ tumor mass. In 2 patients the regression has 
lasted 11 and 3 months respectively. 

Two patients had eleAmted preoperative acid phosphatase values which 
dropped to normal leA'^els after adrenalectomJ^ The A’alues are still Avithin normal 
limits 90 and 330 days postoperatiA'ely. However, the latter patient had no ad¬ 
ditional signs of objective improvement. AVeight gains were noted in 2 patieiits 
(4 and 5 kg. following adrenalectom}’). 

Four patients had significant subjective improvement with relief, especially, 
of bone pain. Tavo of these 4 had been bed-ridden Avith pain unrclieAfed by opiates. 
Both AA^ere ambulatory AAithhi 3 days folloAA'ing operation, although one had 
substantial but not complete pain relief. His pain has returned recently but is of 
much less intensity than formerlJ^ Three patients Avere completelj’’ free of pain 
within 48 hours folloAAung adrenalectomj’", including one AAuth a compression frac¬ 
ture of the first lumbar vertebra. Pain relief is complete 330 and 90 days respec- 
th'^ely in 2 patients. One other patient, who had 270 days of excellent subjectiA'e 
improvement, recently had partial return of his bone pain. 

DISCUSSION 

Some reactivated prostatic carcinoma in castrated estrogen treated patients 
lesponds favorably to adrenalectom3^ AAoth subjectiA^e and/or objectiA’'e improA^e- 
ment. 

The nonspecific inhibitory effect of adrenalectomy on the rate of tumor groAA'th 
obserA'’ed in certain animal carcinoma and sarcoma may be present also in adre- 
nalectomized humans AA’ith tumors. HoAA'ever, no regression of size in experimental 
animal tumors Avas ever reported. Retardation of growth rate Avould be extremely 
difficult to CAmluate in humans. One could not distinguish betAA’^een I’esults of 
therapy and betAveen tumor behaAuor as dependent upon the biologic potential 
of the tumor. Miscellaneous tumors in humans, excluding breast carcinoma, 
prostatic carcinoma, and lymphomas, AAmre unaffected by adrenalectomy.®^' 

It is probable that the further elimination of androgenic substances is the 
main cause of favorable response folloAAung adrenalectomy in human prostatic 
cancer. 
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ion 

Iluggiiis nnd Bcrgciistnl ” Wesl*“ mid Ilariison” ln\c reported the efTects of 
cortisone administration on prostatic taremoma patients in lelnp'-e aftei pro\ ions 
castration estrogen tlierapj. Cortisone has piodneed subjectnc impioiement 
It nas of shorter duration nnd not so complete ns that following adrcnalcc- 
tomw^ ” u No objectue impioiemeiit had been ob^eried’' ” until lecentlj 
Howeier, in one patient inircsponsice to castration nnd ndrcnnlectomj, massne 
(loses of cortisone produced ernnescent subjcclne relief nnd a Icmporarj drop 
in acid phosphatase ” 

Subjcctne improccmcnt following adicnalcctomj did not pirallcl objettuo 
improcement A dissociation between relief of bone pain and stead.i piogit&sion 
of skeletal mctastnscs was obsened This has been noted bj other nncstigators 

V 35 

Huggins’’ has duided piostatic carcinoma patients into 3 groups depending 
upon then response to castration estrogen Ihernjn In the flist is found the 
ma]onlj of the patients who icspond with regrc-sion of the pnmarj tumoi and 
the metastases In the second is found a smaller group, responding with regres¬ 
sion of the primary tumor oiilj And in the thud is the smallest group with no 
response at all 

Ilcsponscs following ndicnnlcetomj maj bo classified sinailnilj but the lohtnc 
sue of the groups appears quite different from that following oiclnectomj In 
none of our patients did wo see regression of the metastases Of the 23 ca'cs 
roccntlj reported in the literature” ^ ” onlj 2 had regression” of nnd one ai- 
rost” of the metastases 

Our 2 cases without improicmeiit had a poor icsponse to oichiectomj Ilni- 
rison” reported one similni case Ilowccei, one* can find iii the literature 2 cases” 
” with a facorable response to adrenalectomy following jioor response to castra¬ 
tion estrogen therapy 

These obscnations are consistent with our present knowledge of the bchas lor 
of prostatic carcinoma, cspeciallj in regaid to icsponse to endocrine therapy 
Clinicallj and csperimentalh prostatic cancel shows great sanation in response 
to estrogen and after \arjnig [leriods of growth becomes tolerant of estrogen 
Biologically the longer it grows, the moie mdopendent it becomes of hormonal 
environment" This may explain the much smaller number, piopoitionately, of 
adrcnalectomi/cd patients falling into groups 1 and 2, cspecialb gioup 1 of 
Huggins’ ehssification 

The effects of castration on pi ostntic cm ciiioma are x ariablo and supplemen¬ 
tal cstiogen may contiol some piostatic cancel not affected bj castiation alone 
Experimental!}' androgen is needed to initiate the giowth of piostatic carcinoma 
though the amount needed may be small ■" Good response to adrenalectomy 
follow mg poor response to orchiectomy is probably due to the reduction of andi o- 
gens below a certain critical lex el paiticular to the cancer cells at that time It 

=• Huggins, C and Bergonstil, C , Cancer Heatircli, 12 134-12 1052 

« XVcst, C D HoU indor U T , Whitmore, XV T , Jr Rmdall 11 T and Pearson, 
0 H Cancer 5 1(M9 1018, 1052 

“ Demmg C L J Urol , 61 2S1-290,1949 
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is well known, however, that the physiology of the individual cancer cell can 
change in successive generations both in transplants and in humans.'’^ Thus the 
biologic potential of the individual cancer cell makes it impossible, at present, 
to predict the efficacy of hormonal therapy on an individual basis. 

sujMmary and conclusions 

Six patients with prostatic carcinoma underwent total adrenalectomy. Five 
had previous castration-estrogen therapjL Two patients showed no response. 
Four obtained subjective improvement and 3 objective improvement. Improve¬ 
ment is temporary. 

Until more data are acquired and evaluated, total adrenalectomy for prostatic 
carcinoma remains an experimental procedure. 

924 Medical Arts Bldg., Philadelphia 2, Pa. 
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IXDIAGXOSED, GliOSS llGXAl. BLLEDIXG 
VLI \ 1, lINKU CIIMtril S L I'HISCI, wii VIATR I- SC’MiDIN'O 

Most of the cliologipjil fiulors (;i\iii(; ii'-c fo hinvitiin i tan be idciitilipd with 
pic'tiitdu dmt;iio«tit fatilitu'-i rimdnmciilal to tlip ntili/atioii of metIiaiiKal 
aids to dmgiiO'ii-5 mvist be tbo ai nmon of tlie M'artlioi. Dctpilc tlio m<)''t fat oi able 
fo ordination of pbt^ii lan and tciinmal t<iinpnunt, ini'-oKcd blecdni}; from tlie 
nrinait tract all too frcriiuiitK tonfronts ft civ di ip;iiosli( lan and snij;coii I'litil 
better niditis at to brmqn blood lo'--' In etohed, ii'-efnl renal paifiitlnma will 
perforte be sai rifncd ‘■urpic ilK in an lioiust att( mpt to ablate ncoi)l itnit caily 
in then detclopmciit 

Xo le‘-s than 15 '•eparato conditions aie listed bt Lowslpj and Kiiwin ns pio- 
diictnc of hcmntini i' IliRRins diaprammatitallj niditates 30 lesions at tarions 
letels in the urinart traet that mat anomit foi the presence of ert throe} tea iii 
the nriiie^ This author (mpliisi/es the impcriniis need for complete urological 
iiitestigalion m etert instance of Iicmaluiia In tins review of 1000 cases of 
hematuria, he reports that an average delav of 2l'> }ears elapsed between the 
first appearance of blood in the urine and the opportunit.v by a phtsitinii to 
establish the diagnosis 'Ihc most common forms of pathological process en¬ 
countered as the basis for hernntuna m his stud} are, m ordei, tiimoi, cihuli, 
tuberculosis, iiifcetion and nephritis 

It IS obvious that the incidence of a primary cause for urninr} bleeding would 
tot} with the t}pe of case most frerinentl} attended at any given, specialised 
clinic However, the fear of overlooking an early malignancy stimulates urologists 
e'er}avhcre to conduct an exhaustive evimnintion of every patient who presents 
this problem 

In recent }cars, Papanicolaou stains of the urinary sediment have piovcd of 
'able in detection or corroboration of s-mnll (and thus, potcntinll} curable by 
surger}’) uriiiar} tract neoplasms ’ ‘ Xonethelcss, man} tumors e-cape notice 
b} his technuiue and arc later recognised either radiographicall} or b} biopsy 
of distant and often umisuall} located mctastascs ‘ ’ Since no radioactiv c 

element specific for tagging abnormallv located red blood cells vvitlim the bod} is 
known, this method of bleeding site differentiation cannot bo exploited at the 
present time In essence, the time-honored avenues of urological stud}, namely, 
Ph}sical examination, urinal} sis, t}stoscopy and pyelography compiise the tools 
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for determining the cause of hematuria. More recently, aortography*- and 
retroperitoneal pneumographj^“ are finding places in the urologist’s diagnostic 
armamentarium. 

Mention m the literature of occasional and unusual cases of “obscure bleeding” 
from the kidneys or elsewhere in the urinarj’’ tract'- fails to offer improved diag¬ 
nostic measures.'* Thus far, in this paper, all the procedures cited as diagnostic 
aids seek to obviate the use of open surgery. Weyrauch, Wanless, Goebel and 
Scott urge surgical exploration and biops 3 '- of the kidnej’’ for suspected neoplasm 
before remoi^al of this otherwise usefull 3 '^ functioning parench 3 Tna.'^ Certain 
objections ma 3 ’- be directed against their proposed method, such as the inherent 
danger of wound implantation of tumor cells at the time of positive surgical 
biops 3 ^ Moreover, it is unfortunatel 3 ’^ almost a truism that kidne 3 ’' e.xploration 
commits the operator to extirpation when persistent doubt prevails in the operat¬ 
ing room as to the nature of the lesion which produces hematuria. 

The shortcomings of the entire gamut of diagnostic efforts in some instances of 
hematuria, even after the most thoroughgoing stud 3 ’’, pose the problem for 
presentation of this communication. It is hoped that our addition of such cases 
to those already published may act as further stimulus for search of accurate, 
dependable, preoperative diagnostic methods. It is readib’- admitted that this 
report fails to suggest an 3 ’’ such advance. 


CASE REPORTS 


The cases of renal bleeding selected for this study met in common the following 
basic criteria: 

1) Blood was seen to spurt from a ureteral orifice during cystoscopic examina¬ 
tion. 

2) No renal disease could be discovered b 3 ’' intravenous and/or retrograde py¬ 
elography. 

3) Absence of urinaiy infection was proved by bacteriological culture or by 
stained smear of the catheterized urinaiy sediment. 

4 ) No h 3 '^pertension or albmninuria was present. 

Table 1 represents a summary of the salient features of 19 cases in which the 
cause of the renal bleeding was undiscovered. There were twice as man 3 ^ males 
(13 cases) as females (6 cases) in this series. Eleven Caucasians and 8 Negroes* 
were encountered. No age group appeared to be more frequently involved than 
another; the range was from 17 to 66 3 '^ears. However, 14 of the 19 patients were 
under 45 3 '^ears of age, representing a proportion of 73.7 per cent. Equal incidence 


8 Smith, P. G., Rush, T. W., and Evans, A. T.: J.A.M.A., 148: 255-258, 1952. 
sMelick W. F. Byrne, J. E. and Boler, T. D.: J. Urol., 67: 1019-1025, 1952. 

>0 Leriche R., Beaconsfield, P. and Boely, C.: Surg., Gynec. & Obst., 94: 83-90, 1952. 
” Smith, D. R., Steinbach, H. L., L 3 'on, R. P. and Stratte, P. B.: J. Urol., 68: 953-959, 
1052 

>= Jacobs F. M., and Brown, L. H.; J. Urol., 66: 185-189, 1951. 

13 Nation E. F Butt, E. M., Alassey, B. D. and Gallup, C. A.: J. Urol. 68: 74-87, 1952. 
11 We 3 -rauch, H.’M., Wanless, H. L., Goebel, J. L. and Scott, K. G.: J. Urol., 67: 60-85, 

None of the Negro patients was found to have sickle cell anemia. No patient had any 
blood dj'serasia. 
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of bleeding from each kidney Mas found, and in 1 instance, bilatoial bleeding 
occuired In the latter ca^e, light renal bleeding began shoitlj aftci a left no- 
phrettomy, and \i as obsei \ ed cystoscopically u bon the patient first came tons 
for study, 12 yeais aftei surgerj 

Consei-vative treatment consisted of all the nonoperatu e methods commonly 
emplojed, including use of utamins C and K, tobia renom, coitisone, blood 
transfusions and lavage of the affected lenal pelvis uith sihoi nitrate solution 
These appeared at best to be only palliatuc In most cases, unless piofuse renal 
blood loss nas manifest, a policy of uatchful waiting was adopted Frequent 
pyelographic examinations were made, at about 3-month intei vals oi more often, 
when indicated That this policy was worthwhile m the pieseivation of renal 
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tissue Avas indicated by the spontaneous cessation of the hematuria in 9 cases. 
In 2 cases, intermittent, moderate hematuria persisted. 

A total of 5 nephrectomies was perfoiTned by us. In one situation (case 16) 
earlj'^ tumor was strong^’- suspected preoperatively, and at surgery an indurated 
area was palpated in the lower pole of the kidney. Only dilated vessels within 
otherwise noraial parenclijuna were observed microscopically. In 2 instances, the 
renal bleeding was excessive and was uncompensated bj' blood transfu.sions 
(cases 4 and 8). In another patient the blood loss was massive and nephrectomy 
proved to be an emergent, life-saving procedure (case 1). Intere.stinglj'- enough, 
in 1 case, blood transfusions and vitamin therapj’^ sufficed to tide the patient over 
her phase of acute bleeding; the hematuria ceased spontaneous^" and perma¬ 
nently within 2 months (case 10). 

Onlj" conjecture can be made as to the po.ssible existence of “focal infection” 
as a cause of renal bleeding. Two of our patients achieved complete and prolonged 
termination of renal bleeding after dental extraction and relief of pyorrhea 
(case 11), and tonsillectom}" (case 13). At the time of the most recent examina¬ 
tion, no recurrence of the bleeding could be found in either patient. 

All follow-up studies, consisting minimal^" of ph}"sical examination, C 3 "stoscopy 
with retrograde pj'elographj" and microscopic anab'sis of the catheterized urine 
from each kidne 3 " and the bladder, were performed within 3 months prior to the 
writing of this report. 

Figure 1 illustrates t 3 ’-pical p 3 "elographic studies, revealing absence of an 3 ’' 
radiographicall 3 ’ identifiable lesion that might explain the hematuria. 



Fig. 1. A, case 3. Bleeding from left kidney began 1946. Constant bleeding e.xceipt for 
short time after AgXOs lavages of renal pelvis. Unchanged pyelogram 3 years later is re¬ 
produced B. case 10. Severe right bleeding began in 1950 and stopped 2 months after blood 
transfusions and massive vitamin C and K therapy in hospital. No lecurrence by 1953, 
as depicted C, case 15 Painless bleeding of 2 weeks’ duration in 1951, ceasing spontaneously 
after 2 months. Baby delivered normally in 1952. No recurrence of hematuria and patient 
again pregnant by February 1953. 
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DISCUSSIOS 

Tlie variety of titles assigned to undiagnosed renal bleeding attests, per sc, 
to our ignorance of this process. Among these iippcllations are “essential hema- 
turia,”” “idiopathic hematuria,”'* “primary renal purputa,”"''" “chronic 
hemorrhagic papillitis,”’" " and, most iccently, “palindromic icnal purpuia,"” 
to cite hut a few. Fundamentally, the single purpose of all authors should bo to 
classify the.so phenomena so that consistent diagnostic and therapeutic con¬ 
siderations may be applied in lieu of bettei knou ledge at present of this type of 
renal bleeding. 

In none of the specimens of the kidneys rcinored in the piescnt .series could 
cosinophiles be found in suflicicnt (luantity to excite comment. Thus the lepoit 
of Nation et al." could not be corioborated here. The “chtonie inflammatory 
and xascular changes in the papillae” de.scribcd in some of Cahill’s cases” ^\oro 
not characteristically nor commonly observed in our specimens. In biicf, the 
histological picture.s showed very little change, if any, ns compared nith normal, 
postmortem .specimens of healthy adults. 

Higgins contended that hematuria “if only on one occasion, means the pre.s- 
enco of organic disease.”” So broad a statement must be challenged in view of 
the spontaneous cc.s.sation of hematuria in almost 50 pci cent of the patients 
reported m the piescnt leviow. An oig.inic caii'O noiild by delinitioii necessarily 
suggest intraienal changes beyond physiological alteration or leady levcrsi- 
bihty. Conceding our clinical and laboratory limitations in detecting minute 
clmnges in a given patient’s bodily economy, it is still perplexing that hematuria, 
often of many yeans’ duration, .should suddenly be relieved without featuies 
discernible to the physician. In any case, the self-limitation of this renal bleed¬ 
ing, in the absence of therapy, hardly .signifies any known, severe organic disease. 

In support of our argument, two levealing cases of piolonged, “nonorganic” 
liomatuiia may be excerpted from the many included in table 1. One patient 
(case 0) e.xperienced pcisistcnt unilateial renal bleeding for 19 years; this ceased 
spontaneously and has not rccuiicd during the past 4},-6 years. Another (case 3) 
has had benign, intermittent blood loss fiom one kidney foi 9 yeais without 
ill-effect. 

From a piactical x-iewpoint, therapy must be airanged in accoidance with 
the magnitude of the blood loss in the particular patient. If persistent, pro¬ 
tracted bleeding does not adversely alTcct health, it may be assumed that com- 
pensatorj- mechanisms (increased crj’thropoicsis, etc.) are adequate to combat 

“ Gnessmann, II and Eufinser, 11 • Zsclir f. Urol , 46:1, 1952 (nbstiactcd by Brennan, 
d-w , Internal Abstr Surg , burg Gjiicc & Obst , 96: 172-17.2 1953) 

“ SicKay, H. W , Baird, H H and Ljiicli, K W , Jr J UrnI , 61: 1-10, 1949. 

” Kidd, F Free Roj Soc Med (Sect Urol ), 21: 19-32, 192S 

'• Dukes, C E Proc Roy Soc Med., 32: 1322-1323, 1939 

“Martin, K W Brit J Urol., 23 : 233-249, 1951 

” Braasch, W F , in discussion of paper by Spitzcr, W M.- J A M A , 63: 2110-2112, 
1914 

''Quinby,XV C J Urol ,4:209-218,1920 

“MacGowan, G J Urol , 9: 331-343, 1923 

” Cahill, G F J Urol , 47 : 224-234, 1942 

” Higgins, C C Cleveland Clin Quart , 17: 160-165, 1950 
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the disorder. ConservatiA’’e management is urged. Temporization does no 
further harm, provided that the patient is carefulty and judiciously followed. 
Avoidance of pre-emptory ablation of a bleeding kidney may well prevent the 
distressing situation wherein unexplained and possibty uncontrollable hemor¬ 
rhage from a remaining kidne}’- develops later. In two of our cases the patients 
refused surgery, which would most likelj’- have been nephrectom 3 L Subsequent!}’-, 
these individuals enjoyed spontaneous remission without recurrence of renal 
bleeding for over 5 years. 

In addition to the 18 cases of imdiagno.sed renal bleeding, without pyelographic 
deformity, cited by McKay et al. in 1949,'® about 11 other similar cases have 
been subsequently reported.*®' *''■ Thus, the present study constitutes the 
largest single group of cases of undiagnosed, gross renal bleeding which has come 
to our attention. 


SUMMARY 

Nineteen cases of unexplained, gross renal bleeding have been presented. 
Most were males under 45 years of age. Complete urological studies were ineffec¬ 
tive in identifying the cause or renal site of the hematuria. Nine patients en¬ 
joyed spontaneous and seemingly complete remission without treatment. Two 
others were relieved apparently following eradication of “focal infection”. Five 
nephrectomies were performed because of pi-ofuse bleeding or suspected tumor. 
In none of the surgical specimens could histopathology be demonstrated to ex¬ 
plain adequately the renal bleeding observed clinically. 

No method of improved diagnostic facility was found. Conservatism, in order’ 
to a'imid hasty nephrectomy, was recommended. 

ADDENDUM, 

Since submitting our paper for publication, a report of S cases of unilateral 
renal bleeding of which 6 were controlled by vitamin K therapy has appeared 
(Strasberg, A. and Courteau, R.; “Essential Hematuria”, Canad. Med. Assn. 
J., 68: 253-255 1953). The vitamin was administered cither during relatively 
brief hospitalization or by a “course of Autamin K”. The Canadian authors sug¬ 
gested that “ . . . prothrombin deficiencies will explain more and more of these 
cases of so-called ‘essential hematuria’ and that fewer nephrectomies will be 
the rule.” 

While we strongly support the goal of judicious conservation of normal kid¬ 
neys, our experience does not coincide with that of Strasburg and Courteau 
either as to etiology or response to vitamin K therapy. Indeed, recurrence of 
bleeding, and even de novo hematuria from a remaining kidney, has been en¬ 
countered during massive vitamin K therapy. 

2515 Habersham St., Savannah, Ga. (C. L. P. and P. L. S.) 
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ANEUHYS.M OF THE KEXAE AKTEHY 
ItOniJlT L ATKINSON 

About one week befoic •itlmi'-'-ion to the hospital oti Xo\ember 21, ]‘)52, a 07 
\car old white woman expeueiucd a slow onset of a dull at he in the low back 
region pre.sent dailv with no prcpoiidei.uite as tosideuntil the dnj'of admission 
when it became moiopionounoed on the loft with ladiation aioiind to the anterior 
abtlonien and dow ii the left thigh Theic were no bladder signs or s\ mptoms and 
no lufetor\ of recent or old injury In the p ist seeeral jears slie had bad intermit¬ 
tent, reeuirent attacks of low baikathe whitli wtie not partitulaily disabling 
and not lotali/ed to one side e\elusi\ely In 10(7 the first attnek of pain was 
associated with nausea and \ omit nig, but phjsual and laboratore rsaminations 
were nonre\eahiig She was agiin scon bj licr pluMcian in 1050 for a recuirence 
of the ]iani wliieli responded to medication The remainder of the (last historj 
IS not lontiibiitorc to thisillnes-, 

I’lnsical examination rexcaled a somewhat obese white woman who was 
apparciitlj not acuteU' oi elironicalK ill The blond pressure was 220/100 
Xcitlier kidnct "as palpable or tender and the abdomen rewcalcd no masses, 
tenderness, or iigiditj All laboiatoij studies weie within noimil limits 
Excrctorj urograpliv and icgiogrado pjclogiaph} io\ oaled iioiatial stiuetuic and 
fttnetm of the kidnc;)ii and uiotcrs llowexei, a nubopitpie, ainiwlar bhadoxx 
measuiing 15 mm diamotei was located in the hiliim of the left kidnex sliglitb 
inferior and anterior to a xerj small renal pelxis ’I’lie shadow was incomplete in 
its supeiior poitioii and had a rclatixclj radioliicont ecntci These ladiogiaphie 
findings wcie strongly siiggcstixc of an aneurxsm of the renal artery or one of its 
branches (fig 1, .1 and S) 

Lndei gencial anesthesia the kidney was exposed by the usual left lumbar 
appioach By careful discction the renal xesscls were isolated and stiippcd of 
adherent fat following xxliicli a chiomic tie xxas placed around the pedicle Distal 
to this a transfixation ligature was plaied, the meter was cut between cbiomic 
ties, and the kidney remoxed A fexx scionds Intel eoiisideiable bleeding xxas 
seen coming from the region of the renal xesscls xxbieli xxoic then ginsped xxitb a 
cuixed Kelly liemostat xxliich stopped the bleeding A thud chromic hgatiiie xxas 
secured beyond the tip of the clamp Because of the possibility of thci e being some 
inherent xxcakness of the xessel xxalls it xxas decided to leaxe the clamp m place 
and close the xxound aiouiid it This xxas done and the patient lotuiiied to bei 
room in xerj good condition Tlieio xxcre no significant blood pressuie changes 
noted during the operation 

The surgical specimen xxas examined sexeial days aftoi alternate free/ing and 
thawing duimg the photogiaphmg of it, coiiseciuently the histological sections 
XX ere too poor foi accuiate study The kidney weighed IIG gm and xxas quite 
soft and flabby The capsule stripped easily leaxing a smooth sen face The at¬ 
tached renal arteiy xxas deformed by a 15 mm diameter spheiical dilatation 
w hich XX as stony hard and located in the renal hilum (fig 2, A and S) On section- 
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Fig. 2 


ing the dilated area the knife was met with marked resistance due to the calcifi¬ 
cation of the walls which measured about 2 mm. in thickness. The lumen of the 
aneurysm was filled with brown-black, old hemorrhagic debris (fig. 2, C). Cut 
section of the kidney revealed fairly distinct markings. 

On the fifth postoperative day the pedicle clamp was removed and the patient 
was discharged on the tenth day. About three months postoperative the blood 
pressure had remained at 180/110. 

DISCUSSION 

Aneurysms are classified as true and false. A true aneurysm is an outpouching 
of the vessel which is formed by one or more coats of the vessel. A false aneurysm 
is actually not an aneurysm but is a walled-off hematoma resulting from rupture 
of a normal vessel or of a true aneurysm. The incidence of true aneurysms is 
very low, there being only 80 cases reported. The latest survey of the literature 
was done by Abeshouse in 1951.^ He reported a total of 115 aneurysms of which 

1 Abeshouse, B. S.: Urol. & Cutan. Rev., 66: 451-463, 1951. 
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35 were false Because false aneurjsmb aie mcicly wall-off hematomas and 
resemble true aneur 3 sms onlj’ hetanse of then limitations hj niiatomital bar- 
ners, tbeir inclusion m ain' statistical snr\C 3 '’ is not justified and ser\es onl 3 to 
confuse the real incideiite of true ancur 3 sms 

The etiolog 3 ' is unsettled and debatable but tbc followniR points might be 
mentioned 

1 ) /ii/fnmmaboii producing a weak aica in the arteiial wall is probabl 3 - not 
important beoauso onl 3 ’ 1 of SO easca reported bad S 3 pbibs and there was onl 3 ' 
one case each of rheumatic endarteritis and tuberculosis 

2) Congenital cauics sudi as a deielopmciital defect m the clastic tissue and 
media base been suggested but no debiiite proof has been offered 

3) Degeneration such as atei losclerosis pla\s an impoit.mt part as seen m the 
finding of 12 sudi lesions in a senes of 75 eases of both true and false aiieur 3 sms 
of the renal artcr 3 ' reported b 3 ' Lowslc 3 and Cannon 

■1) Trauma, in the past, has been o\er-cmpbusised as a tause of these ancu- 
r 3 sms Matbr reported a bistorj- of trauma in 23 of 55 cases, and I.owslc 3 and 
Cannon’ repoitcd an meidcnce of 33 per tent of then 75 eases Iloweicr, trauma 
probablv is an impoitant factor oiil\ after tbc uitor 3 li.is been weakened 1 ) 3 ’ 
disc ISC 

H 3 pcrtcnsion has been reported in some of the lases ns being iclnted to the 
aneur\sm and m others no definite iclationship tould be established rurthcr- 
morc, se\ oral ca'cs of associated h 3 pertcnsion were rehc^ cd 1)3 nciihrei tom 3 but 
man 3 ’ otlicis wore not sigmfitaiitU' benefited 

The prognosis saries with the ticatment In Abosliousc’s senes of 115 lascs of 
both true and false renal aiter 3 ’ aneiir 3 sms 31 per cent weic not opoiatcd upon 
and were dead within a saiiable period of time not gicatci than 5 3 cars Vaiious 
“coiiscnntue” operations such as paitinl evision of the aiicur 3 'sm, esploiatoiw' 
operation, incision and diainagc of a false aiicur 3 sm, dcnor\ation of the iciinl 
pedicle, kidiie 3 ’ decapsulation and sepaiation of the kidiiC 3 from the ancnr 3 Sm 
b 3 ’ dn ision of adhesions lesulted 111 a mortaht 3 rate of 53 pei cent On the other 
hand, iiophrectom 3 produced a mortality rate of (> per cent m 53 cases 

Treatment of lenal arter 3 aneur 3 'sms is general^ regarded to be nophrcctony' 
b 3 ' most urologists When the diagnosis has been made or suspected nephrectom 3 ’ 
IS mandatoiy’ lather than merol 3 ’ ad\isable It is redundant to say that rupture 
of an aneur 3 Sm demands immediate operation Consenatue opeiations are 
applicable m ser 3 ’ few cases, INIathd has successful^ c\eised an aneui 3 ’smnl sac 
accidentall 3 ' discoveied during S 3 mpathcctom 3 ’ 

SUMMAm 

Aneurysms of the renal arteiy are quite rare and few reports aie to be found 
m the literature The exact number of cases of tmo aneur 3 sm is difficult to deter¬ 
mine because of the inclusion of cases of so called false aneur 3 ’sms The mortalit 3 ’ 
rate is low following nephiectomy as compared with nonsurgical or conscriative 
treatment 

1610 N Clinton Blvd , Bloomington, III 

’ Mathd, C P J Urol , 27 - 667, 1932, 60 543, 194S 
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THROMBOSIS OF THE INFERIOR YE^A CAVA AND RENAL VEINS 
WITH HEMORRHAGIC RENAL INFARCTION 

RICHARD C. STEVENS and A. J. TOMSYKOSKI 
From the Binghamton City Hospital, Binghamton, N. Y. 

Hemorrhagic infarction of the kidne 5 ’-s due to thrombosis of the inferior vena 
cava and renal veins is an extremely rare entity as opposed to hemorrhagic renal 
infarction resulting from localized renal vein thrombosis. The literature is 
relatively abundant with reference to localized renal vein thrombosis*. 2 , 3 .4, b 
and to date, four such cases'* ■ ** have been correctlj^ diagnosed and nephrectomj’- 
performed, the most recent having been reported b}' Milburn.'* 

Weber and his co-workers® have reported 10 cases of thrombosis of the inferior 
vena cava occurring in adults varying in age from 28 to 62 3 ’^ears. Derow and 
his associates® reported one case occurring in a 15 year old boj’- and Lutembacher*® 
reported a case of gradual obliteration of the inferior vena cava beginning at 
the age of 16 in which the patient sundved 15 years. Most recently, Feriozi et 
al.*’ presented a case of thrombosis of the inferior vena cava and renal veins 
with hemorrhagic renal infarction occurring in a 4 month-old infant. 

It is the purpose of this paper to present a case of extensive venous thrombosis 
including the femoral and iliac veins, the inferior vena cava and the renal and 
suprarenal veins associated with bilateral hemorrhagic renal infarction occurring 
in a 19 month-old female infant. Review of the literature fails to disclose a case 
of such extensive involvement occurring in infancy. 


CASE REPORT • 


A 19 month old white girl was admitted to the Binghamton City Hospital on 
June 7, 1952 with the complaints of vomiting, diarrhea and gross hematuria. 
Histoiy revealed that on Maj'^ 5, 1952, an afebrile illness developed characterized 
by severe vomiting and an excoriating diarrhea which graduall}'- improved in 
about 3 days under conventional therapy with kaopectate and paregoric. In 
retrospect, the interval history was signihcant in the fact that the child appeared 
to experience lumbar pain on being picked up and also that she was reluctant 
to walk. On the day of admission, vomiting and diarrhea recurred and she passed 
a large amount of grossly bloody urine containing some clots. 


Accepted for publication May 1, 19^. 
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PlUMtul cvuninnfion on ncJmi‘-sion rc\eilcd nn !uutcl^ ill, lolliiirgic, 
moderatclj delndintcd infant nitli piofouiid pallor of tlio hkin and mucous 
mcmbianos The rectal fcniporaturp uas 103 2r, the blood pressuic 122/1)0 
and the pnlso 120 pel minntc The lemnindci of the significant phtsii il findings 
Here limited to the abdomen wheic the siipcrhcinl \eiiis ucre maikcdly dilated 
and the abdomen uas distended There uas tendoiiuss to picssure and rebound 
tenderness tluoughout the entne abdomen and no peristalsis could be heard 
A firm, teiidei, smooth, immocablo, ciesienl-shaped mass uas palpiblo in the 
left p ira-umbihcal legion Cathclcn/ation obtained onh a feu (ubn centimeters 
of blood} urine and rectal examnintioii recealed light }eIlo« feces on the c\- 
amiinng hiigei 

The ei} throe}to (onnt was 2 2") million pei cubic mm , hemoglobin 3 7o gm 
with a color uide\ of 0 al The lenkoi}tc (ounl was 10,000 per cubic mm with 
a diffoiential count of 21 per cent 1} mplioc\ tes, 1 pci (ciit basophils, 2 per leiit 
stabs and 7b per cent segmented pol} morphomn Ic n lcukoc}tcs The non- 
protein nitiogeii was 13-1 5 mg per cent An abdominal fiat film showed no free 
air under the diaphragm and gas was seen in the laigc and small intestine but 
no unusual pattciii or distribution was noted V barium enema }'ns considered 
ns csscntmlh nomial and a (host film icaealed oiil} slight cardiac cnlaigcmoiU 
in the tiansacrsc duimetci 

The infant was treated supportiacl} and giicn dail} whole blood transfusions 
of 150 CO each on the first 3 da}s, fluids of glucose, saline and Rnigei’s solution, 
penicillin and aitamni K daiK parciitcrall} A cut down was perfoimcd in the 
left ankle to facilitate mtraaeiious tlicinp} During the fust 21 hours following 
admission, the supcificial abdominal \eiii dilatation and the abdominal distention 
subsided but both subsequenth rocuricd 'I'wo da}s after admission, bilateral 
ankle edema was noted, mtraccnous tliciapy was stopped for 21 houis and the 
cut down m the left ankle was discontinued Thiee dn}s after admission, 
c}stoscop} and letrogiado uiogiapli} cceic done under ethci anesthesia At 
that time, although no urine was seen to enter the bladder, the lowoi urinaiy 
tract and rctrogiade uiogiams }\cie considered normal Abdominal c\imniation 
under anesthesia lecealed the picMously dcsiribed abdominal mass to be about 
four inches long and located just beneath the loft costal maigin in the mid- 
clavicular line The red coll count had risen following the tiansfusioiis to 3 53 
million with a hemoglobin of 9 gm while the white (cll count had risen to 
17,900 On the third hospital day, the iionprotem mtiogcn was icported as 
915 mg pel cent and the blood chloiidcs as 425 mg per cent rollownig 
cjstoscopy, intestinal intubation and houily gastric Uuago with tap water was 
instituted and 3 days after admission, the tcmperatuio had fallen to normal 
The infant had onl} an occasional loose bowel mov ement and ui niation consisted 
of slight diapei saturation staining the diaper pink The blood piessure ranged 
between 00 and 100 mm of Hg sjstolic and 00 and 70 mm of Hg diastolic 
Five days after admission, the senim sodium was lepoited as 203 8 mg per 
cent, the seiaira potassium as 18 95 mg per cent, the blood chloiides as 380 mg 
per cent and the nonproteiii nitiogen as 104 mg pei cent 
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The general condition of the patient had improved so that gastric lavage was 
discontinued on the sixth hospital day and she was able to retain fluids and soft 
foods. Despite the fact that she received only 300 to 900 cc of fluid a day, the 
urinary output improved somewhat but the diapers continued to be stained a 
light pink. Loose bowel movements had now ceased and the stools were soft 
but foiTOed, varying in color from light jmllow to dark brown and, except for 
one or two occasions, the vomiting had ceased. The first measureable amount of 
urine obtained eight days after admission revealed an insufficient quantity for 
specific gravity, a light greenish-amber color, an alkaline reaction, albumin 75 
mg. per cent, 10 to 15 white blood cells per high power field, a few motile bacteria 
and amorphous phosphate crystals; no red blood cells or casts were seen. The 
nonprotein nitrogen at that time had risen to 145 mg. per cent and the blood 
chlorides were reported as 440 mg. per cent. 

Two weeks after admission, lethargy and irritability recurred and became 
progressively worse along with superficial abdominal vein dilatation and ab¬ 
dominal distention despite the fact that the urinary output continued to improve. 
The nonprotein nitrogen continued to rise and 13 daj’^s after admission, it was 
reported as 193 mg. per cent. Liquid and soft nourishment were now refused and 
although penicillin therapy had been continued, the cut-down in the left ankle 
became infected. On June 25, 1952, fine, generalized tremors were noted and 
intestinal intubation with gastric lavage was re-instituted. The nonprotein 
nitrogen had risen to 313 mg. per cent and the following day, 20 days after 
admission, the infant expired following the onset of generalized commlsions. 

Postmortem examination; The anatomical diagnoses were—massive acute 
infarction of the entire left kidney following thrombosis of the renal vein; 
multiple acute infarctions involving more than two-thirds of the right kidnej’' 
following thrombosis of the renal A’^ein and its branches; propagated thrombosis 
of the inferior A^ena caA'^a superimposed on an organized phlebothrombosis of the 
femoral veins, the iliac A^eins and the inferior A'^ena cava AAoth recanalization; 
multiple recent and old anemic infarctions of both adrenal glands folloAving 
thrombosis of the adrenal A'^eins. 

The postmortem findings of importance, both gross and microscopic, are as 
folloAVs: 

Kidnej’’s: Both kidne 3 rs Avere hard and SAVollen but the surfaces Avere smooth. 
The left kidney Avas about tAvice the size of the right kidnej^ and the capsules 
Avere thickened, stripping Avith difficulty. The left kidney Aveighed 170 gm. and 
was diffuselj^ reddish-purple in color and on cut section, this color Avas seen to 
begin at the papillary portions of the medulla and extend peripherally toAvard 
the cortex Avhere there Avas a narroAV zone of pale yelloAv, SAA-ollen cortex re¬ 
maining. The left renal vein Avas completely thrombosed Avith a broAvnish- 
purple clot. The right kidney Aveighed 70 gm. and on cut section, presented a 
number of discrete, Avell-demarcated, Avedge-shaped areas of pale yelloAv necrosis 
in the cortex Avith some evidence of hemorrhage about these areas. The entire 
papillary portion of the medulla Avas a similar pale j^elloAV color. Grossly, the 
main right renal vein Avas occluded Avith thrombotic material and many of the 
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Pia. 1. 4, low noncr view of main left rcmil vein aliowinc romplctc occlusion l>y nnJ”'- 
Ranizing tlnomljus. B, low power section of right kidney sliowing jmrtnilly tlirombo 
secondary renal vein. Mote necrotic kiiliicy tissue in upper right with normal kionej at 
hottom. C, low power view of left adrenal showing thromholic venous occlusion wiUi 6ur- 
rounding necrosis of medulla extending into portions of cortex. D, lower power vieu ot 
interior vena cava 8hou‘ing organized (liroml)us witli evidence of rooanahzation. 


secondary veins draining into tlxc renal vein were thrombosed and occluded 
with old blood clots. 

Microscopically, the left kidney revealed a complete, uniform antemortem 
anemic infarction of the entire kidney substance. Nearly all the renal veins 



124 


R. C. STEVENS AND A. J. TOMSYKOSKI 


(fig. ], A) were greatly distended with blood clots and the collecting tubules 
were filled with large amounts of precipitated, granular acidophilic material in 
which round, deep pink staining albuminous bodies resembling red blood cells 
were seen. The cytoplasm of the kidney was granular and acidophilic and stained 
very poorly with complete loss of nuclei staining. The right kidnej'- revealed 
well-formed glomeruli but the glomerular capillaries were congested and the 
Bowman’s capsules were dilated. The convoluted tubules were greatl}'^ distended 
and the lining epithelial cells showed marked granular degeneration and exfolia¬ 
tion. Onlj’’ a narrow margin of cytoplasm at the periphery of the epithelial cells 
was seen to be intact and some of the tubules were noted to be filled with 
albuminous material. The loops of Ilenle and the collecting tubules showed 
marked distention with granular, acidophilic material and the interstitial 
connective tissue, particularlj’- that of the medullary portion, was edematous 
with irregular areas of interstitial, polymorphonuclear and mononuclear cell 
infiltration. Some of the renal veins were thrombosed and completely occluded 
with blood clots, the portions of renal tis.sue corresponding to these veins .show¬ 
ing complete necrosis (fig. 1, B). The cells within this area of necrosis had 
completely lost their nuclei and were represented by granular, acidophilic 
material. It was felt that these anemic infarctions were of relatively recent 
origin. 

Adrenals: Grossly, both adrenal glands were well-formed but atrophic and 
there was no evidence of hemorrhage. Micro.scopically, the adrenals (fig. 1, C) 
appeared to show two different types of lesions. In the older lesion, the cortex 
and medulla were completely atrophic and replaced bj’’ fibrous tissue while in 
the more recent lesion, there was evidence of acute adrenal hemorrhage which 
seemed to radiate from the medullaiy portion into the remaining viable cortical 
tissue. 

Inferior vena cava: The femoral veins, the iliac veins and the distal two- 
thirds of the inferior vena cava were thrombosed with evidence of recanaliza¬ 
tion. Microscopically, approximately three-fourths of the circumference of the 
inferior vena cava was thrombosed and recanalized (fig. 1, D). There was 
evidence of chronic inflammatory reaction in the surrounding adventitia. 

DISCUSSION 

Hemorrhagic infarction of the kidney is a very rare disease, usually encountered 
in the neonatal period, of the most serious magnitude with an extremely poor 
prognosis for recovery. Kobernick and his associates^ state that in terms of 
total necropsies, the incidence of this disease is less than one per cent. A review 
of the literature^ indicates that only 258 cases of this disease have been reported 
and in only four of these has the diagnosis been made clinically and nephrectomy 
performed with survival of the patient. Approximately one-half of these cases 
have been unilateral in involvement and there seems to be no predilection for 
either side or for sex. Bilateral renal involvement is much more serious than 
unilateral involvement but Fallon^ has reported a case of bilateral renal vein 
thrombosis with renal infarction in a newborn infant where the diagnosis was 
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midc (liimallv and m «lm'li lecmeij wa*. spoiitaneoil'- When (he in\ohcnient 
li umUlpnil, Cami)bell and Matthrwj,® Mato that about sp\ciitj-ri\c poi eciit of 
the plttu^l!^ should be espected to siii\i\e when ncphicitomv is prompth 
performed and when sop-ss ib not marked It is tlierefoio ajiparent that (lie 
diapiosis should be made as eaily as possible in the (otirse of (he disease so that 
the piticnt inaj be ntToukd the benehls of surgeiy 
A dclantc cause for renal lem tlnombosis has ret to he adramed and thiib it 
IS in the lase whuh wo hare just inchciited Ifowerei, a mimbci of picdisposnit; 
faitois hare been postulated and Milhmii' i lassified these Bencrall} as mheient 
ami aitiuircd Nereitheless, the mum etioloftic factors liinc been listed as de- 
Indratum, mfeition, hid lest and posbihle anatomic faitors ‘ In the rases 
of renal rein tliioinhosis wlmh hare been repoitcd pierioiisly, it was felt that 
the thionihosis oiigmaled in one kidney and then eMended to the other kidncv 
ria the renn eara In the rase whitli we hare piesonted, an oinaiu/cd aiut 
paitially retanahred thtomhits rras found in tlie feinouil reins, the ihiu reins 
and the inferior rena tarn lictause of the reeanah/alioii erident in the distal 
portion of the renn lara, the thrombosis <an onh' be esplamcd on an ascending 
basis Suite the infant had an cntirclr ncpatirc past medieat histor.r, it is 
hehored that the origm.d episode of thrombosis octnitod wlieii she first beeame 
ill appiorimatclr one numtli piior to Iiospitali/atioii This would hare been an 
adequate period for organi/atioii and lecininlii’ation of the thrombus and the 
nirolrcment of the renal reins was fob to he sccondaiv to the tlnombosis m the 
inftrioi rena car a and not, as is iisualh' seen, a locnh/ed jiroccss commeiieiiig 
in the kidner s 

EarK diagnosis is ecimplu.ited hr the fact that lenal \em thromhosib rriUi 
hcmoirhagic renal infautioii is a reir rate condilion and theicfoic, fhoduignobis 
ni.ir not he eiiteitamed hr the thmeinn until the process lias so c'\tondccl that 
iiephicctomj rrould be r alneless I’nloss the condition is lecogniccd and ncplirec- 
tomr pcifonned within a peiiod of time mcasuicd in bom's oi a few class, death 
mil ensue Death results fiom uicmiii, the opposite kidnoj betommg mrolvcd 
111 the tiuombotic pioccss bj- estcnsion of the Ihiombus to the opposite iciial 
rein ria the iiifeiioi rctia tara oi fiom renal faihno lesultmg fiom renal iii- 
sufFicicnc} of the opposite side and/oi Ihiombosis and mfarcliou of the ktduer 
of the iinoKed side 

Hcnierci, it should 1 c cmphnsi/eci that lenal infaiction duo to lenal rem and 
lufeiioi rena caral thrombosis is not neecssau!} limited to the neonatal peuod 
as cridcncecl bj the case which has jiist been piesentcd in which this disease 
occuircd in a 10 month-old female Picrious lefoiencc has been made to cases 
picsented bj Woher and his corroikois,® Derow’ and to Lutembachei’'’ m 
whK,h lenal iiifaiction associated rrith tlnombosis of the lenal rein and mfeiioi 
rena eara oeeinicd m adolescents and adults Likewise, thronrliosis of the iciuil 
rein per se is also not limited to the iico natal peuod Danhiea’® and Mchck and 

u tri'mctr R and I'lllon R Am J Dis Child , 81: 27-3S 1051 

Danhrei!, V j q.uroi , 23 481-195 1927 
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(fig. 1, A) were greatly distended with blood clots and the collecting tubules 
were filled with large amounts of precipitated, granular acidophilic material in 
which round, deep pink staining albuminous bodies resembling red blood cells 
were seen. The cytoplasm of the kidnej'- was gi-anular and acidophilic and stained 
veiy poorly with complete loss of nuclei stainiiig. The right kidney im’^ealed 
well-formed glomeruli but the glomerular capillaries were congested and the 
Bowman’s capsules were dilated. The convoluted tubules were greatlj'' distended 
and the lining epithelial cells showed marked granular degeneration and exfolia¬ 
tion. Only a narrow margin of cj^oplasm at the periphery of the epithelial cells 
was seen to be intact and some of the tubules were noted to be filled with 
albuminous material. The loops of Henle and the collecting tubules showed 
marked distention with granular, acidophilic material and the interstitial 
connective tissue, particularlj' that of the medullary portion, was edematous 
with irregular areas of interstitial, polymorphonuclear and mononuclear cell 
infiltration. Some of the renal veins were thrombosed and completely occluded 
with blood clots, the portions of renal tissue corresponding to these veins .show¬ 
ing complete necrosis (fig. 1, B). The cells witliin this area of necrosis had 
completely lost their nuclei and were represented b}’’ granular, acidophilic 
material. It was felt that these anemic infarctions were of relative^ recent 
origin. 

Adrenals: Grossl}’’, both adrenal glands were well-formed but atrophic and 
there was no evidence of hemorrhage. Microscopically, the adrenals (fig. 1, C) 
appeared to show two different types of lesions. In the older lesion, the cortex 
and medulla were completely atrophic and replaced b}^ fibrous tissue while in 
the more recent lesion, there was evidence of acute adrenal hemorrhage which 
seemed to radiate from the medullary portion into the remaining viable cortical 
tissue. 

Inferior vena cava: The femoral veins, the iliac veins and the distal two- 
thirds of the inferior ■\'^ena caA'a were thrombosed with e-\ddence of recanaliza¬ 
tion. Microscopically, approximate^" three-fourths of the circumference of the 
inferior vena cava was thrombosed and recanalized (fig. 1, D). There was 
evidence of chronic inflammatory reaction in the surrounding adventitia. 

DISCUSSION 

Hemorrhagic infarction of the kidney is a very rare disease, usually encountered 
in the neonatal period, of the most serious magnitude with an extremely poor 
prognosis for recovery. Kobernick and his associates® state that in terms of 
total necropsies, the incidence of this disease is less than one per cent. A review 
of the literature^ indicates that only 258 cases of this disease have been reported 
and in only four of these has the diagnosis been made clinically and nephrectomy 
performed with survival of the patient. Approximately on’e-half of these cases 
have been unilateral in involvement and there seems to be no predilection for 
either side or for sex. Bilateral renal involvement is much more serious than 
unilateral involvement but Fallon^ has reported a case of bilateral renal vein 
thrombosis with renal infarction in a newborn infant where tlie diagnosis was 
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PAINFUL NEPIIRKCTOJIY SCAR 
DAVID II. SCIIXMIDMU axi. IIAIIOLD 001,1) 

From the Drparlniento of Vrolngy aiii/ Pathotogtj^ Mount Situti Hospital of VUielnnd, Ohio 

Painful postoperalivo scars have been reported as rcsiilliiiK from etittiiip:, 
traumatizing, or internipting iicn'cs; or from ligation of nerves along witli 
vessels. A painful fibroneiiroma subsefpientlj' develops.'- - Moreover irostojrera- 
tive pain has been attributed to adhesions, musele spasm, and ncurosi.s." It is 
believed that a further cause of imslopeintivc p.ain i.s hereby worthy of prc.senfa- 
tion. 



CASi; lineoitT 


A 38 year old woman stated that she had always had left back pain even 
as a child. During her second pregnancy, 9 years before admission, the pain 
became worse and this was more pronounced after delivery. Subsequent inves¬ 
tigation revealed a grade 2 hydronephrosis with marked obstruction at the 
ureteropelvic junction. 

A left nephrectom}' was performed on ,Tuly 1, 1950. The 0 ])erative note stated: 

...A left lumber incision. ... While cutting down into Petit’s triangle, a 
eaiitation entered which bled profusely^. Upon further e.\amination, after ob- 


Acccptecl for publication Maich G, 1953. 

I Painful postoiierativc scars. Arch. Surg., 21:293, 1930. 

oorbett, J. F.: Painful scars. Iifinn. Med.. 4: CS3,1921. 
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Fig. 2. A, kidney tissue showing chronic pyelonephritis and arteriosclerosis. B, function¬ 
ing glomerulus and tubules. 

taining access to retroperitoneal space, it was seen that the kidne.v parenchyma 
itself was opened into. The kidne3'^ was then freed with great difficult.y. There 
was marked scarring and fibrosis completely surrounding kidney. . . .” The 
pathological diagnosis was chronic pyelonephritis. 

Six weeks after the operation she began to complain of needle-like pain in the 
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EPai ladiating to (lie left hip, groin niitl incdml aspect of tlic left thigh. Later 
tlie pain changed to a jiei'sistent dull one with oeeasioiml .slmip jabs. Tlio pain 
was of siifTieient seceiity that .she icciniied multiple ncnc blocks oveiy .3 wcek.s 
and the use of naicoties with but tiansient alleviation of symptoms. K\nmination 
disclosed a left flank .scar with tendeincss at the jiinetion of middle and dotsal 
thiids The lemaindei of the hisloiy and phy.sical e.\amination was not icmaik- 
ahlo 

A second opeiation was peifoimed 2 yeais after the nephiectomy (July 31, 
1952). The old sear was esei.sed undei geneial anesthesia. Dense fibrous tissue 
was traced down to the fascia wheie the tibei.s seemed to penetiate what ap¬ 
pealed to be the old drainage site thiough the muscle. Xo nene was seen. 

She was discharged on August 10, l!).')2 (tenth poslopciative day), and was 
seen in the office on August 29 and Novemlici 1 The wound seemed well healed 
and tlicie was no pain or tcnderiic-s. 

'I'lic pathological specinieii eshibited .skin, 23 by 1 cm , with .subcutaneous 
tissue, fascia and skeletal muscle 1 cm. disip. In the skin there was a linear .scar, 
while 2 cm 1 clow the suiface theie was an inclcfinitc area of iiichmitioii 1.5 cm. 
Ill diamctei. Alicioscopic e\amination of the latter demonstrated, amidst fascia 
and skeletal muscle (fig. 1), functioning kidney tissue with evidence of clnoiiie 
iiiflnmmiition (fig. 2). X’eive bundles wcie .seen but no fibionemoma was eii- 
coinitoied 


SUMM \ItV 

•k case is presented in which a painful postoperative nephiectomy seal is 
thought to haic lesultcd fiom a small focus of K'sidnal fiinctioning chronically 
intlammcd kidney tissue situated in the deep fascia. 
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GIANT HYDRONEPHROSIS; ONE STAGE NEPHRECTOMY 

REGINALD A. HANCOCK. JAMES J. LEE and JOSEPH B. ANDERSON 

From the Division of Urology, Department of Surgery, University of Pittsburgh School 

of Medicine, Pittsburgh, Pa. 

The problems involved in the management of giant hj'^dronephrosis are well 
documented in the literature. An excellent and comprehensive review of this 
subject was presented bj’’ Earlam who reported one containing 18 liters of fluid 
which was nephrectomized in two stages. The differential diagnosis from ascites 
and ovarian cysts is important, since these abdominal enlargements are produced 
by fluid. The history obtained from individuals with ascites will usualty reveal 
a prolonged recurrent or progressive disability related to cardiac or hepatic 
disorders. A woman with an enlarged ovarian C 3 'st or a patient with a giant hy¬ 
dronephrosis maj’’ never have been incapacitated, but onlj’- concerned with the 
nuisance of a steadity enlarging abdomen. Shifting dullness and flank distention 
on recumbencj’- tend to aid in the clinical diflerentiation of these disorders since 
encapsulated C 3 ^sts or a distended renal pelvis usuall.v do not reveal shifting dull¬ 
ness and flank distention on recumljencju The danger in confusing these entities 
will often lead to trocar drainage, and there is the specific danger of infection 
from this procedure in giant hjalronephrosis. 

CASE REPORT 

A 72 3 '^ear old white man was admitted to the hospital in June 1951 with a 
chief complaint of a “swollen bell 3 ^” The patient stated that he had noticed 
progressive enlargement of the abdomen for the past 10 years. He gave no history 
of pain, except for one episode 2 weeks prior to admission, when he experienced 
severe abdominal pain which was localized in the left flank and associated with 
grossl 3 ’’ blood 3 ’^ urine. This patient had been unable to work for several 3 "ears due 
to the enormous enlargement of the abdomen, although he had not experienced 
aiD'' weakness. 

He had always been well and had engaged in farming most of his life. He gave 
no histoiy of shortness of breath, swelling of the ankles, precordial pain, or jaun¬ 
dice. Three months before hospitalization he was treated at home for pneumonia, 
from which he recovered promptly. He gave no history of any surgical therapy. 

The patient was well nourished. Onl 3 '^ the abdominal findings were of signifi¬ 
cance. There was gross enlargement of the abdomen which measured 45 inches 
in girth (fig. 1, A). It was tense and the costal margin of the ribs flared outward. 
The abdomen was entireb'^ dull throughout and no peristalsis could be heard. 
There was no shifting dullness. 

The x-ravs re 4 "ealed marked ele4'ation of the left leaf of the diaphragm. Two 
large calculi were visualized, one of which was a large staghorn stone below the 
lower pole of the right kidney, and the second was an unusually large round 
calculus in the lower left ureter (fig. 2, A). The excretory urograms showed a 
normal right renal pelvis with the ureter displaced to the right (fig. 2, B). No 

tlip naner formed the basis of a scientific exhibit at the annual meeting, 
American UrologRal Association, Atlantic City, N. J. June 23-26, 1952. 
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I'lo, 1. A, iraticiit OH oiioratiiiR table. Waist incaaurcineiit )5 iiiclics. !i, iiosloperalive 
iiaist measurement 30 iiiclios 



- A, plain \.iai rrvc.ils ht islioiii r.r!eulua below nglil kitliicv, and laigo, round 
\\ maei left ureteral region li, c\erctoi\ urogiam sliowi. itoimal right lenal pelvis 
I Huretei displaced to light No the\isu.ili?ed in left leii.il aie.i C. uppoi gastro iiitesli- 
u senes shows sm.il! intestines displaced to right side of ahdomen 

ewietory dye was visualized in the left icntil pelvis Tlie stomach ami small 
intestines neie displaeed to the light (fig 2, ('}. The tiaiisvei.so colon nas dis¬ 
placed uptvaid, while the desconduig and sigmoid colon appealed to bo displaced 
to the left. 
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During the cj’^stoscopic examination the left ureter could not be catheterized 
bejmnd the intramural portion. 

The operation consisted of a one stage nephrectomy using endotracheal 
anesthesia. A cutaneous ureterostomy was done through a left flank incision. 
Ten liters of old blood tinged urine were aspirated from the left renal pelvis. 
There was loss of some fluid when the pelvis was opened. From a separate locu- 
lated mass within the renal pelvis an additional two liters of clear amber urine 
was obtained. The cultures of both specimens were sterile. The staghorn stone 
was impacted at the left ureteropelvic junction. 

The patient’s convalescence was prompt and uneventful. lie was discharged 
from the hospital on his twelfth postoperative day (fig. 1,5). The postoperative 
abdominal girth measurement was 3G inches in comparison to 45 inches pre- 
operatively. Slight drainage occurred from the cutaneous ureterostomy for 3 
months, followed by firm healing. 


SU.MMABV 

A giant hydronephrosis of 12 liters is reported in a 72 year old white man. The 
diagnosis was made preoperativel 3 L Following the one stage nephrectomy the 
patient had an uneventful recovery. Differential diagnosis is important as trocar 
drainage is occasionallj’’ performed on these patients resulting in serious com¬ 
plications. 
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THORACIC KIDXEY 


JOHN J liOIililN'S AMI UOHLIiT I.ICII, Jii 

Irom the Dcpdrlmcnl of Surgcni, Sccliim on (Trolnini, Ijiiiunuli/vf Loinsi>l>e School of Mrilt 
cinc^ LouitiiliCt Kv 


V tase of congenital thoiacic ectop^ of the loft kidno> is (lo-iiiibcd because 
it leprescnts a raie condition mIiiiIi, while laigelv as\mptomatic, niaj pose an 
interesting diagnostic pioblom 

We bine been able to find 10 cases desciibed of congenital tlioiacic kidiiov 
111 theacailnblc liteiatiire We are repoiling this patient making a total of elocen 
Wo also re\lowed 2 cases of traumatic lieiinatioii of the kiclne,> tliioiigh the 
eliapliingm, which were simptomatic, and wene diagnosed while scaicbing for 
the cause of chest paiii and cough, and costovertebral angle pain Of the ten 
repoitcd cases, four were assoclatccl with other visccra misplaced into the chost, 
and oiilj two of these were scmptomatie 



Tig 1 left kuliiec prolriidttig thiougli peisistent cliaphrigm itie foriuncn 


Renal ectopy is not uncommon In Campbell's autopsj senes, it oceuiied 
once in 800 cases, most of which weie displaced into or toward the peKis Crossed 
ectopj and medial displacement arc oc casionally seen, but diaphiagmatic heinia- 
tioii with thoracic displacement is dcciclecUv laic The mechanism of the lattei 


IS probably faihiie of caudal migiation of the mcsonephios with associated 
pcisistenco of the diaphiagmatic foiamen (fig 1) 

A 04 jeai old Xegro was admitted to the uiologj service with a clinical di- 
i^noiK of benign piostatic hjpeitiophj and eailj caicinoma of the piostate 
e enicd piesent oi past sjmptoms of lung, diaphiagmatic, oi gastro intestinal 
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Fig. 2. A, admission film showing dome-shaped mass protruding through diaphragm. B, 
retrograde pyelogram, oblique view. 


disease. He gave no history of previous accident or operation. The positive 
physical findings were limited to the prostate gland. The admission chest film 
showed a dome-shaped mass protruding up from the left diaphragm partially 
masked by the cardiac shadow, and was thought to represent a tumor of the 
diaphragm (fig. 2, A). Gastro-intestinal examination showed the small and 
large bowel to occupy normal position. Excretory urograph.v and retrograde 
P 3 ^elograph}^ demonstrated the mass to be a morphologicallj’- and functionally 
normal kidney. The upper pole was at the level of the eleventh thoracic vertebra, 
about 5 cm. above the diaphragm (fig. 2, B). 

A total retropubic prostatectomy and seminal vesiculectom}'- was done with¬ 
out incident, the pathologic diagnosis being adenocarcinoma in nodular hyper¬ 
plasia. Xo exploration of the kidnej’^ was done. The patient has remained as 3 '-mp- 
tomatic for three years without evidence of recurrence or spread of carcinoma. 


SUMMARY 

A case of as 3 'mptomatic congenital herniation of the kidne 3 '- into the chest is 
reported. There are ten other recorded instances of this defect, and an additional 
two cases which were thought to be due to previous trauma. 
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PAPJLLAKY ADENOCARCINOMA OF THE K'lDNEY, WITH 
AORTOGRAPHY RFA5EMBL1NG HUGE RENAL CYST 

m:NJA.MIX L. KAIA'IN am. WALTPK A. SC'niA)S!> 

I'rvm aUcC’oo/. Memorial Ho'tpttai, Ilnrtford, Cotin 

Aortography has become a widelj’ acccptcil procedure from (lie mimhcr of 
nrtciiograms icported. The chief source of worry in this pioccdiire has hewi a 
safe contrast suhbtanco which today has been alle\iatcd considerably. The 
ideal medium should ha%c a low viscosity, low toxicity, extreme \-ray licnsity 
and l)c piactically iioninitaling.' 

A gieat disadvantage of artcrioginphy at present has been the hmitatum of 
the n\imbcr of x-ray exposuics which is limited to one pictine dunng the mjcc- 
tion showing the renal blood flow, and the sceond just after the injection which 
outlinc-s the kidney substance (nephrogram). Seiial x-rays, with piolongcd 
injection of the ideal medium, will advance the use of this procedure tonsidcr- 
ahly. 

VAMJKs or \HTi;itioon\t’nY 

The potential kidney function is in direct jclationship to the bloofl supply 
of that organ and artcnograiihy ofTen. a visual cvahmtion of that blood sujiply. 
Tiic vascular pattern in normal kidneyb is typical, thcrcfmc, abnormalities in 
the arterial pattern are impoitant. It is helpful to the urologist in diireientialing 
axascularity m a space-consuming lesion inesumably due to a ey.st, in contrast 
to the pooling and puddling of the contrast medium which is .suiipo-ed to he 
pathognomonic of tumor,- Howevcj, wc wish to point nut that lutcriogiaphy, 
despite its usefulness, may occasionally be misleading, as in the case to be pre¬ 
sented. 

CASK lir.l'OllT 


A 01 yeai old white waiter was admitted to McCook Memorial Hospital in 
September 1952 complaining of pam m the light side of the abdomen of about 
1 year’s duration He had also been awme of a fullness and mass m the right .side 
of the abdomen foi about one year. 

Duimg the yeans piioi to this admission, he had had 3 adrois-sions to 
anothci hospital, each time foi sexeicglossophaiyngeal and tiigeminai iiciiialgia, 
and he had had 3 neurosurgical pioccduies foi the lohof of jiam Duimg these 
admissions, the following significant facts were brought to light: On the fust 
admission, in May 1950, pulmonaty tuberculosis was suspected on x-iay, but 
TOuld not be pioven on clinical oi laboiatoiy findings, including gastric washings 
On the second admission to the other hospital, m Mnicli 1951, a huge, firm 
nontender mass was found in the light iippci abdomen Plain \-rays of the 


Tl'io'f.l- 1 *meeting of the Xen IlngUnd Section, Amciic.in Urological Association, 

Imn n^''^”* '’’ ■ “M'lie, J n amt Holer, T D The csperimcntal niul clinical iiuestiga 
uun OI v.inoua meiha used in IranslumbarnortOKrapln, J Urol , 6T: lOl'l, 1052 

I’hil'iflelni,.. nr deferred lo l.t Bransch, \V T and Emmett, J 1. Clinical Uiograpln 
1 all Klelplna W B Saumlera Co , 1951 
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abdomen and barium enema were diagnosed as showing hepatic enlargement 
and the patient was told he liad a fatty liver. The chest x-ray was unchanged. 
The third admission, for section of the fifth cranial nerve, added no further 
data. 

During the 17 months between the last admission to the other hospital and 
the present admission to McCook, the following facts were brought to light: 

1) He had lost 36 pounds in the past 3 'ear despite an apparent increase in the 
size of his abdomen. 

2) He had had 3 episodes of hematuria, the la.st one being 6 months previ- 
ousl.y. 

3) He believed that the abdominal mass it.self had increased in size. 

4) He had some d 3 ^spnea on exertion but no chest pain or ankle edema. Hemop¬ 
tysis was denied. 

In summary then, we have a 61 .year old white man who had several opera¬ 
tions for trigeminal and glossopharyngeal neuralgia, the last one 17 months 
previoirsly and apparenth’^ veiy succes.sful. The mass in the abdomen discovered 
on these ho.spitalizations was thought to be an enlarged fatt}’’ liver, although all 
liver function studies were normal. During each of these admissions to the other 
hospital, the urine showed 1 plus albumin, 1 plus while blood cells and 1 plus 
red blood cells, but no other genito-urinaiy studies were done except a nonpro¬ 
tein nitrogen determination which was alwaj's normal. 

The patient was referred now to the McCook Memorial Hospital bj" a ph.y- 
sician who was seeing him for the first time, his impression being “carcinoma 
of the colon with metastases to the liver.” When .seen in the admitting room 
at McCook, he was referred to the urologj’- service because of the episodes of 
gro.ss hematuria and the ballotable mass in the flank. The attending .surgeon and 
resident who .saw the patient felt that the mass was most likelj" kidne 3 ^ 

Ph 3 "sical examination showed a well developed man of 61 who did not appear 
to be acutety ill. Vital signs were normal and the head and neck, heart and lungs 
were normal. There was no adenopath 3 '- and no loin tenderness. There was a 
huge mass in the right side of the abdomen extending from the costal margin 
to the anterior superior iliac spine and across the midline to about 2 inches to 
the left of the midline. The mass was ballotable in the flank, was about the size 
of a large hone 3 '^dew melon, veiy smooth and resilient. 

The genitalia were normal. Rectal examination showed a 2 plus benign pros¬ 
tatic enlargement. The extremities and nervous .s 3 ^stem were intact grossly. 

The impression on the admission examination was C 3 ^st or h.ydronephrosis of 
the right kidne.y—this Avas chiefl3’^ because the mass felt like a cavit3^ containing 
fluid. 

Laboratory data .shoAA'ed 1 plus albumin, 2 plus AA’hite blood cells, and micro¬ 
scopic hematuria. The hematocrit A\'as 37 and the remainder of the hemogram 
Avas normal. Sedimentation rate Avas 38 mm/hr. The nonprotein nitrogen Avas 
36 mg. per cent. Total proteins AA'ere normal. Feces Avere negatiA-e for occult 
blood. Bleeding and clotting time Avere normal and prothromlnn time Avas 50 
per cent. 
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lit 1 i,e\trctor\ iiroKraiu sjioumi; in«*ts in n|;!it nf-tlitliiincn with minfiintlitimni; 
nulilkutiux li rotrottrudo (ucioitrml slttmiuj;tlistnrtnm »f ni»lit rtimljitKis imi t iht'ts 
wuh niptii li tji'i])! u wmt III iif niiiil iirour C nirliiKriiiii ntil inn ti hi Ir iiiiUmiliiir lorloi; 
r iplii shtiiiitiK tl[‘tphiiPint iil of nort i ami pun ill of ii ‘■mi N in ii|;hl rpii it in im 

'llu' vr.us wcic \cn iiitcrcstmi; The ihcst vmj mi admission shimod an 
artel HIM let (it n .lortn .iiid liil.ilti.d iipiuil tiiiieiiiiioM'', (iliioMd, and i oii'-idoicd 
in utneot liealod 

'llio o\(rct(iii inoniam '■lioiicd a noininl left kidiiei, Imt no funition ii.is 
(Ihitrmtilo on the light 'Ihc riglit side of the nhdunien «.is the site of a latge 
opiijite densiiti coitespondnig to the abdominal mass felt on phjsiial e\nmina- 
tloii (fig 1, .1) 

The retiogiade studies shmud obiions medial disiihicment of the iippei 
light uretci and distortion of the right lenal pels is and (allies The left ktdnei 
again appealed mimuil (iig 1 , B) 

Aortogiaphi bad to bo done thiee dilTerent times liefore sitisfaitoii films 
Mere obtained 'llic first one was done on a Kiidiii, and tlie djo ii.is seen to be 
outside the aoita The nc\t nas done tin folloiiing Alondai and showed an 
citellent filling of the loliai a\is, cspciiiilK the spleiin nit(.iy, so aoitogiaplii 
was lepeated two dajs later and what wi-re fell to bo e\ieUcnt diagnostic films 
weie fimllj obtained 'Ibosc films weic thought to bo latlici tjpical of a huge 
renal ijst The aoita was displaced fai to the left and (bis may be the e\phna 
tioii for tlic difhiults m obtaining s.umfactoiv films tlie fust two times (fig 

1, C’) 

I’rcsnial osjgen nisiifllation aftei the method of Ruiz Ruas was done pnoi 
fo the first aoitogiapby but none of the oxjgen o\er disscitcd its way aioimd 
the light leiial mass (We ha\e found, ns haxo othois,’ that huge lotiopentoiical 
masses seal off the letropentoiieal fascial planes, thus picicntnig the diffusion 
of oxjgen aioimd them) Tins procedme caused the pitient lonsiderablc ab¬ 
dominal and hack pain and was not icpcatcd The picopciatno diagnosis was 
huge ejst of tlie light kidnej with medial displnicmeiit of the kidney and 
ureter and no function of tins kidnej ” 

1 Campliell, M r l^cdutnr Urologi Phil wielptu i \V B Saunders Co , 1951 
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Operation; The patient was in the left lateral decubitus position and the 
usual kidney incision was made. The presenting portion of the mass was exposed 
extraperitoneallj^ without anj’- difficulty and was smooth and C 3 ’^stic to palpation. 
It had a thick capsule, green in color. A trocar was inserted, and only about 450 
cc of dark brownish fluid could be aspirated. The cyst would not collapse. It 
was felt that it might be multiloculated and so it was opened between guj”- su¬ 
tures. The interior was filled with a large amount of greenish crumbly material 
something like diy oatmeal. No more fluid was visible. 

Since the cj'st would not collapse bj' aspiration, it was decided to remove it 
in toto, together with the non functioning kidney. The twelfth rib was therefore 
resected without incident and the mass was freed by sharp and blunt dissection. 
Bleeding was moderate and was controlled with hot packs. When the mass was 
finalty shelled out, the ureter hamng previously'’ been ligated and .sectioned, it 
was seen that the kidney was lying in its bed, split wide open as a book Avould 
be opened in the middle, and still attached to the renal pedicle. 

The split open kidney’’ was bleeding moderately', and this was easily' controlled 
by' manual compression of the pedicle. The pedicle was then clamped, cut, and 
suture-ligated, the kidney' being removed without difficulty'. After a Gelfoam 
sponge had been placed at the site of the upper pole and right adrenal gland 
where there was some oozing, two Penrose drains were inserted and the wound 
closed in lay'ers. The patient received 1500 cc blood during and immediately' 
after the operation and was returned to the ward in satisfactory condition. 

Pathologic report (Perry' Hough, hl.D.): The specimen consisted of a glob- 





Fig. 2. Gross specimen tumor, and kidney split open from pole to pole in delivering what 
was thought to be huge cyst. 
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Fkj 3. Microscopic soctioti sliowiiiR papillnry adcnociircinoin'i 


ulftr, enrapsulnted, partially collapsed mass of completely necrotic tumor 28 
cm. m diameter. The adherent fat \va<i infiltrated hy tumor. Separately lecoived 
aas a kidney split open fiom pole to pole, revealing a hydroneplirotic jjelvis of 
moderate degree and attached 8-10 cm. of normal looking ureter. Beneath the 
pelvic mucosa were found ma.sscs of soft grey liimor (fig. 2). 

Microscopically the tumor ti.ssuc was composed of cuboidnl or loner columnar 
cells forming irregular glandular acini with a pai)illary arrangement. Anaplasia 
and mitoses were 2 phis. Areas of necrosis were present. The large cential necrotic 
mass was composed mostly of old blood. Diagnosis; Papillary adenocarcinoma 
of the kidney, grade 2 (fig. 3). 

Postopeiative course was uneventful ns far ns vital signs and wound healing 
nere concerned. The patient had a loose rattling cough, quite persistent, and 
physical examination showed scattered moist rales bilaterally, but theic was no 
hemoptysis and no chest pain. The sputum was greenish yellow. 'The patient 
had a chest x-ray 5 days postoperativciy and this showed bilateral pulmonary 


congestion, an arteriosclerotic aorta, and left ventricular hypeitiophy. Because 
the cough, expectoration and rales persisted, chest x-raj' was lepeatcd October 
C, 1952 (17 days postoperative) and sputum was sent for acid fast studies. The 
patient was ready for discharge at this time except for his cough. The chest x-raj^ 
now showed, however, exten.sive infiltration of the left upper and loft lower lobes, 
with fibiotic tuberculous changes in the right upper lobe as well ns pneumonitis 
of the left lung with underlying bronchiectasis. Rcactix’atcd tuberculosis was 
suspected by the roentgenologist. On this same day, sputum was positix'e for 
acid fast bacilli, and the patient xvas transferred to the tuberculosis isolation 
unit of the hospital where streptomycin and PAS therapy- were begun. 
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Six weeks postoperativel}'^ the patient said.''he was feeliit^fine, had no urinaiy 
sj’^mptoms, wound healed completely, cough practically gone and he wanted to 
go home, but almost every other sputum examination‘was positive for tubercu¬ 
losis. He therefore had to folloAv the tuberculosis -regiipen of the State of 
Connecticut and was awaiting transfer to aisanatotium for long term care. 
Arrangements were made for him to receive radiation, therapy to the site of the 
carcinoma and this was accomplished 6 weeks postoperativel}’',' after which the 
patient was transferred to the Cedarcrest Sanatorium .for treatment of his 
pulmonary tuberculosis. lie finally died of disseminated carcinomatosis in 
Februaiy 1953, at Cedarcrest, pro\'cn b 3 ’^ autops,y. . ' 

SUMMARY AND CONCLUSIONS 

A 61 3’’ear old white man Avith a huge mass of the right kidney was subjected 
to complete urologic inA’-estigation, including aortographju A diagnosis of renal 
c.vst Avas made on the basis of the aboA^e Avorkup, especiall.y becaus6,. of the 
paucity of blood A'^essels suppljdng this mass. 

At surgeiy, the mass aa'rs found to be an encapsulated papillary "adenocar¬ 
cinoma of the kidnej'^, grade 2, Avith adherent fat infiltrated bj" tumor, as Avell 
as tumor beneath the pelvic muco.sa. 

We belicA^e that because of the extensiA'e and rapid groAvth of- the tumor, 
massh’-e necrosis and hemorrhage ensued, Avith lack of blood supplj' causing 
renal arteriography to give the appearance of renal cj'st rather than neoplasm. 

We feel that an}’- patient with an abdominal mass should have excretory and/ 
or retrograde urography to rule out urological disease. 

Finally, \A'hen there is a space occupying lesion in the kidney, one should still 
adhere to that time tested phrase, “tumor of the kidney, cyst or neoplasm,” 
and exploration is indicated. 
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SPOXTANEOliS KUPruni] OF KCXAL PELVIS SECOXDAPY TO A 
SMALL UHETEHAL CALCULUS 

LI STLH !'niSK\ wii J \MI & J JOPLSON 

from the Gcmli) Vrinnrn Sen ire of the DipiirlmenI of Siirgreii, 11 ritern lieicnr Uitucriiltj 
Sehml of ^Irilietiir anil the I niirriilii Iloipitnli of Clrietnnd, Ohio 

Since Wuiideilicli,' m ISoO, fust de-trihcd “‘spontaneous npoi)lo\j' of llie 
icinl 1 'ip‘snlc,” spontaneous lupturc of the kidnej lias been the subject of ilnucal 
reports at irregular iiitcrials Speese" in 1013, and Ucnline in 102P Mcie able to 
collect ti\eiiti-one and 21 (uses lesptctitelj In PUO Potampn^ icsui\o\cd the 
literature and added 2 lascs to bring the total to tliirtj-nnic In addition, tlio 
topic has been disiussed bj Abcshotise,‘ Malho,'' Lorciir,’ and others 

Lowslcy and Kiniiii* state that “some form of renal disiasc wliuh ncakons 
the nails of the kidney oi iciial ptK is is a piercciiiisiic to spontaneous rupttiio,” 
and include ns rcpoited tnusatirc factois htdronephrosis, hthiiisis, tiibcii ulosis, 
abscess, tumors, and arteriosdciosis Iliipturc due to an impacted caktiltis, 
howeier, is c\cccdnigl\ i.iie® Abe--house‘ in his e\hausti\c article of both trau¬ 
matic and spontancoiib rupture < ties nine instances of ureteral calculus and 
three ot impacted stones at the uroleropcble jtmtiion Sahin,”' howeter, in 
survcjiiig those instances of rupture without trauma sccondatv to ureteral 
calculi was able to find but four instances in the htcintiiio and added a fifth 
case 

llio occuncnce of a case of spontaneous nipt me secondary to a small iiictcrnl 
calculus which was demonstinted by cxcielorj iiiography, and which was tieatcd 
consenatnel) without suigical intcneiition and with complete rccoccrji of the 
patient, prompted this icpoit 


CASE JIH’OIIT 


C M ,U II 2S2-900 A 55 jear old white man entered the hospital with the 
chief complaint of loft flank pain radiating to the testicle of 24 houis’ duration 
The pain was cohekj in nature and associated with nausea, but no aomiting 
The present illness began at noon of the daj prior to admission, when the pa¬ 
tient was suddenl} seircd with se\eic pun in the left flank He was seen bj' his 
local physician who ga\c him some moiplnnc with tcmpoiaiy relief, but the 
pain recurred at iiregulai intcnals until the time of admission Although there 


Accepted for publication \iiril 22, 1953 
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Fig. 1. A, plain film .showing small calcific density slightly below logion of left uictero- 
pelvic junction. B, thiify minute film demonstiating wide'c.\tiavnsation. C, retrograde 
urcteropyelogiam made day following excretory urograms showing no evidence of extra¬ 
vasation 

was slight dysuria, hemaluria was not noted. From the onset of pain the patient 
was nauseated until admission 24 liours later. Family history and past history 
were noncontributory. There had been no previous episode of renal colic. 

Physical examination revealed a well developed, well nourished male in mild 
distress. His skin was pale and cool. Temperature was 37.7, pulse 80, respira¬ 
tions 20. Blood pressure was 125/60. Positive physical findings were confined 
to the back where there was moderate left costo^•ortebral angle tenderness 
without spasm. There was no abdominal tenderness or spasm. Laboratory 
data revealed completel}"^ clear urine without cells, hemoglobin of 14 grams, and 
white blood count of 13,200. 

The patient had several attacks of colic during the night of admission, which 
were relieved by narcotics. The plain x-raj’^ (fig. 1, A) showed a small calcified 
shadow suggestive of a calculus in the region of the left ureter below the uretero- 
pelvic junction. The I'ight intravenous p 3 '^elogi'ams were completely normal. 
However, on the left, the intravenous pyelogram, beginning with the ten minute 
film and increasing up to the 40 minute film, showed definite extravasation of 
the contrast material (fig. 1, 5). In a subsequent film taken several hours later, 
the contrast material had puddled along the psoas shadow. 

Following pyelography the patient’s temperature, which had previously 
been normal, rose to 39.5° by 4 p.m. and cystoscopy was undertaken to establish 
a definite diagnosis and to institute proper drainage of urine if possible. At 
cystoscopy clear efflux of urine was noted from both ureteral orifices. All at¬ 
tempts to catheterize the left ureter met an obstruction at 1.0 cm. Retrograde 
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injection from (liis point revealed a normal ureter np to the suspected enleulus. 
The contrast material did not flow past the calculus. The patient was returned 
to the ward and placed on penicillin. The fcnipcrjiture fell ovcriiight to 38.5“ 
and the patient hada comfortable night. There was only slight tenderness in the 
flank. Cysto.seopy again was carried out the next morningandit was still impos¬ 
sible to eathetcrize the left ureter for more than 1.0 cm. Ureteropyolograms, 
however, were sati.sfactorj’ and revealed the previously noted shadow to be a 
small calculus, 2 by 5 mm., just below the urcteropelvic junction. This time the 
opaque solution flowed beyond the calculus a?id a normal pyelograin was ob¬ 
tained. No e.\trar’asation could be demonstrated (fig. 1, O- 
The paticnt’.s temperature returned to normal within 24 hours. The leukocyte 
count fell to 9,800 by the third ho.spilnl day. ICxcrctory urography on the .sixth 
hospital day rer-ealed no obstniction, exiravn.sation, or hydronephrosis, and 
showed only slight descent of the .stone. The patient was discharged on the 
tenth hospital dn 3 ’, and simplj- kept under observation for 1 month during which 
time he had no .s^-mptoms whatsoever. The exerctorj’ urograms were repeated, 
and again revealed but slight descent of the slono with no obstruction above it. 
Cystoscopy was also carried out with uretend catheterization, and no obstruction 
of the left ureter was demonstrated below tbe .stone. 

The patient was re-admitted three, .six and nine months after the onset of 
his illness. Ho had no urinary symptoms between .studies nnd never nnj- evidence 
of infection until his Inst ndmi.s.sion when a brief episode of colic preceded his 
re-entrance into the hospital. P^-clograms, on each oeca.sion, icr’calcd the gradual 
spontaneous domiwnrd passage of tbe ealetdus until extraction wn.s possible bj’ 
means of the .Johnson basket, nine months after the initial episode. Hetrogrnde 
studies at no time showed obstruction, or a distorted pclviocalj'ceal s 3 ’stem. 
Since removal of the calculus, ho has been followed for three years with no 
evidence of recurrent stone formation, obstruction, or extravasation. 

DISCUSSION 

Rupture of the kidne 3 - occurring without trauma has been categorized b 3 ’ 
Math^n into two ty-pes: a) rupture of the parenchyma with hemorrhage, and 
b) rupture of the pelvis with cxtr.avasatiou. There is no question of the necessity 
tor surgical intervention in the former c.a.sc, and the consensus®' '■ is that it is 
necessary in the latter instance. However, in this case because of the free efflux 
of urine from both ureteral orifices, because of the paucity of phy'sical findings 
and because of the absence of infection it was decided to treat the patient con¬ 
servatively. The fortunate outcome was indubitably’ due to several factors, 
no the least of which was the efficacy of the chemotherapeutic agents employed. 

ever or leukocytosis had persisted, ureterolithotomy with drainage would 
have been employed. 

The small size of the stone, an equally important factor in the ultimate for- 
imate outcome was a determining factor in the program of nonintervention, 
e ailuro of the stone to pass immediately, however, was discouraging, and 
'' Mathe, C. P.: Urol. & Cut.an. Rev.. 42:469,1938. 
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only the repeated retrograde and intravenous pyelograms which showed no 
extravasation, obstruction, or hydronephrosis, and the patient’s extreme reli- 
abilit}'^ and co-operation permitted his temporary discharge and ambulatory 
observation. 

SUMMARY 

A case of spontaneous rupture of the i-enal pelvis due to an impacted small 
ureteral calculus, treated conservatively with spontaneous recovery, and with 
ultimate extraction of the calculus, is reported. 
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ACUTK RENAL 'J'RAUMA IN BONERS 
lilCIIAnD D. AMKLAll .\si> CVlill. SOI.OMOX 
From the Vroloyicat ami Falhologtj Scrviccn of French Hospital, New 1 ork, A . I . 


Profe^sioiml boxing lias been cilctl ns llic nation’s most clangeroiis trade.* In 
recent years the attention of the medical profes.sion has been foen.sed upon the 
boxing industry in an clTort to reduce to a minimum the inevitable trauma and 
the attendant after cflcets received by its parlieipanfs.- 

Brain injuries are the most serious and most dramatic aceident.s which occur, 
and the literature i.s replete with enccphnlograjihic stiidic.s, for the dcveloiimcnt 
of the highly technical instrument and the specialized training ncce.s.sary for the 
interpretation of its records have made the detection of brain trauma a feasible 
procedure. 

No such expensive and highly technical aiiparatus i.s needed for the detection 
of trauma to the kidncy.s; a routine urinalysis will suflice. In spite of this case of 
assay, there is no previous study reported in the literature to date on the changes 
that occur in the urine of boxers following a bout. 

The material for this .study wasobtained with the eo-operation of the New York 
State Athletic Commis.sion and professional boxens who fought at the Madison 
Square Garden and at St. Nicholas Arena in New York City during the years 
1952 and 1953. 

In studying the changes that occur in a man’s urine after he has engaged in a 
bo.xing match, it is nccc.ssary to eomsidcr not onlj- the factor of trauma, but also 
that of strenuous exercise, for it is with both factors with which we are dealing, 
and the effects of the latter should not be confused with those due to the constant 
raining of blows to the kidney region during a fight. A preliminaiy brief consider¬ 
ation of the effects of strenuous exercise on the urine is therefore in order. That 
urinary changes do occur following muscular exercise, is a fact well chronicled in 
the world's physiological literature. 

Following exorcise there is a decrease in the tirine volume. The renal plasma 
flow and filtration rate have been shown to be reduced markcdlj’ din ing c.xcrcise, 
the more intensive the exercise the greater the effect, thus making this blood 
available for circulation in active regions of the body.’’ s 


.:~i'ri******h Lho Xiition’s Alost Dangerous Trade—IJoxing. Indu.st. Atcd. & Surg., 20; 
on, 1951. 

3 F* R.: Medical proRram for the boxing indiistrj’. J.A.M.A., 160: 7, 1952. 
\\hUe, H. L. and I\oU, D,: The effects of exercise and of some other innucnccs on tlic 
renal circulation m man. Am. J. Physiol., 162: 505, 19-lS. 

v^,.! e’ W.: Tlic Kidney: Structure and Function in Health and Disease. New 

^” 5 ^ ^^iovd University Press, 1951. 

PY C. B., Henscliel, A., Ivlickler, J., Forsgren, A. and Keys, A.: The effect of 

’ flow in normal male subjects. J. Clin. Invest., 27: G39, 194S. 

rnrmo'r’ 1 ’ Blegen, E.: The renal blood flow and the Rlomerular filtration rate in 
1: 2? 1919 failure and some other clinical conditions. Scand. J. Clin. Lab. Invest., 
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dhirpctl o'V T., Kenney, R. A. and Nutt, M. E.: The effects of water 

327 1947 ^^^ exercise on the volume and composition of the urine. Am. J. Phj'siol., 148: 
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If the exercise is severe, it may be accompanied hy albuminuria. That protein 
appears in the urine after strenuous exercise is interpreted as indicating that 
exercise induces a generalized vasoconstriction and at maximal exercise levels a 
large number of glomeruli drop out of function and suffer ischemia to the extent 
that they begin to leak protein. Eiythrocjffes and casts have not been reported 
to be found in the urine due to the effects of exercise alone. 

Following exercise there is a decrease in the chloride concentration in the urine 
and an increase in the urinaiy acidity, ammonia and phosphate.®’ The fall in 
chloride concentration maj’- be due to the loss of chloride in the sweat and the 
shift of chloride from the blood into the active muscles. The rise in aciditj”- of the 
urine is explained by the increased acid excretion. It has been shown that a large 
quantity of lactic acid maj' be found in the urine after short periods of severe 
exercise. With this excretion of acid there is an increase in the ammonia output 
in an effort to save base. The kidney in addition to the production of ammonia 
has another mechanism for the conservation of base. Tliere is a slight increase in 
the phosphate excretion and the ratio of the disodium to the mono-sodium phos¬ 
phate varies with the change in the hydrogen ion concentration of the urine. 
Since this change is in favor of the mono-sodium phosphate, base is thereby 
saved. 

3UETHOD 


This study was made on a group of 139 professional boxers. Of these, the com¬ 
parison of urinary findings before and after a bout was made in 103; in the other 
36 cases, specimens were obtained only before the fight and not afterward be¬ 
cause either the scheduled bout did not take place, or as was the case in five 
instances, the boxer could not urinate immediately after the match. 

A freshlj'- voided specimen of urine was collected from each boxer on the da}’’ 
of the fight while he was undergoing the routine pre-fight examination in the 
Medical Office of the New York State Athletic Commission. 

The “before” specimens were analyzed within an hour after their collection. 

It is a routine procedure for a boxer to urinate before leaving his dressing room 
immediately before a fight. 

While the bout was in progress an attempted estimate was made of the amount 
and severity of blows received in the region of the kidnej^s and a tabulation was 
made of the number of rounds the fight lasted. 

Back in the dressing room approximately 5 to 20 minutes after the fight, 
another voided specimen was collected from each boxer, and these specimens were 
likewise analyzed within an hour of the time of their collection. The specimens 
were analyzed in exactly the same manner so as to obtain results which were 
comparable. 

Each urine specimen was examined for color, turbidity, specific gravity, pH, 
glucose, albumin, and acetone. A well mixed sample of each was centrifuged and 


9 Wilson, D. W., Long, W. L., Thompson. H. C. and Thurlow, Sj ?i\Y'ees in the com- 
■nn> 5 ition of the urine after muscular exercise. J. Biol. Chem., 66: iii, 1925. 

^ 10 T iliestrand S. H. and Wilson, D. W.: The excretion of lactic acid in the urine after 
muscular exercise. J. Biol. Chem., 66; 773, 1925. 
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a detailed microscopic r\amination of llie ‘^cdiineiit i\ns pcifoimcd, tlio final 
results being i ccoi dcd iiiidci t ho high po« or ohjett i\ c 

SI MM MH or HI SI LTS 

If uas found flmf 40 pci (oiil of (he /ighfcis’ urines thaiigccl fiorn tlcai hcfoic 
the bout to tuibid immcdiatclj afteiwards 'Jhennnari spccifit gra\ ity niticased 
m so pel cent of the ea«cs Traces of acetone «eic manifest m 11 pei cent The 
uriiiar} pll decicased in 30 per cent Sugar was spilled m the iirnic m 9 pci cent 
of the boNcrs Albuminuria, which was not present befoie the bout, was present 
m OS poi cent of the boNem aftci the fight 

MicroscopicalK, iccl blood cells wcae found in significant p ithological amount 
111 73 pci cent of the bo\crs after fighting, and 2li pei cent wcie found to lime 
casts of giamilai oi lijahnc caiielj in then uiine In e.ich case, when casts woic 
present, red cells w ere aKo picscnt miciosiopicalK. 

Small 1111011)0115 of eiistals, mostlj calcium o\aliile, were seen in 20 pci cent of 
the hovers’ urines 

The data obtained fioiii the uiinaljsis were hioken clow n fin thoi in an attempt 
at correlating the seieiitj of niinarv changes noted affci the bout with such 
factors as the niimbci of louiids fought, the estimated seieritv of blows to the 
kiclnej region, the weight and ovci all protectiic muscle mass of the lioNcr, 
but the onlj factor that sc'tmed to coirelale was the number of loiincls the fight 
lasted 

Tor example, 05 pc‘r cent of tliO'C who fought 1-0 louncls had heniatuiia, while 
89 pel cent of those fighting 7-12 rounds had hematuin, the mimbci of red colls 
present being much greater m the lattci group, of whom foiii hid total gioss 
hematuria 

Similarly albumimnia was present in 00 per cent of those who fought 1-0 
lounds, and in 87 pci cent of those who fought 7-12 rounds 


CONCLUSION 


Actuallj, we have pioicd the obvious, nanielj, that m addition to an efTeot 
of exercise, there is also an effect of acute trauma obsoi \ ed m the in me of boxers 
inimediatelj after a fight, and that the degree of sev erity of changes noted cor¬ 
relates wath the duiation of the tight winch in tuiii has a healing on the amount 
of renal tiauma 


These fighters expeiience acute trauma to the kidneys ev idenced bj’ the finding 
of a high percentage of albumin, red blood cells and easts m the uiine Exercise 
alone will not pioduce those changes 

It IS not within the scope of this papei to ariive at any conclusions as to the 
ong range effect of the acute icnal tiauma experienced duiing the couise of 
repeated boxing matches The dooi is open for fiirthei investigation into this 
interesting problem 

This investigation should include lepeated uiinalyses, so that the duiation 
0 these abnormal findings may be ascertained This was attempted m our 
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stud}’’, but, without official sanction, it was impossible to get these boxers to 
report back for dail}"^ follow-up studies. This should be the next step. 

The question of the effect of repeated trauma on the production of scarring 
in the kidneys and eventual diminution of renal function should be studied. 
Perhaps this might best be done at present on the group of men who have grown 
too old to fight in the ring, and who are now retired from boxing. 

It is our impression from this stud}’ that a routine urinalysis should be part 
of each pre-fight examination, rather than its being done just the first time a 
fighter is examined for license. Until further information is obtained, we recom¬ 
mend that a boxer not be allowed to fight until his urinaiy findings have re¬ 
turned to normal. 
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AVAR IX.HjRILS or THE UPPER URLVARV TRACT 
hi 3C, 1 1)G1AR nLI-r,RU (MC) USMl 
OSS Kepnse {AH-10) 


llii', papei IS inlemiul as a symposium on injuries of the upper urmaiv tiact, 
caused b}’ the implements of uar, as seen in llie United Slates Xaial Hospital 
III the USS Repose (All-Ki) during its st ly m Iiulion, Koiea, fiom lune 
1<)52, to Taiuiari 195t 

llicoiilv cases to he toiisideied are those ninth hate been treated pel primam 
in this hospital It mil not iiiehide eases sent to us from Mamie Medital Com¬ 
panies for postopeiatue eaic 

Inoidci to gi\c the rtadei a deal ideaof thetj pe of (asiialties rcteived, some 
background data aie inditattd Oui hospital ship, during its staj in Inchon, 
supported the 1st Mniine Dnisioii and Korc in Maiincs IVe neic nithin tnenty 
miiuifca’helicopter dislaiue from the MUR (mam hue of resistaine) .VI! casual¬ 
ties seen us ncie gneii hist aid by 15 ittahon -Vid .Stations and Marine Medical 
Companies pi 101 to then ariival heie 

Iho diagnosis of iiijun to the gcnilo uiinarc trad is not diflicult Thu salient 
points to bo lomcmhercd me nound of entianic (and exit, if present), course of 
missile, jii osence of hematuria, and sc mptoms and signs of mute abdomen caused 
oitliei by the injui.v to the gciiito-uiinary tract or In iiijiiij to other ahdomnml 
organs The diagnosis of injuiies of the penis, sciotiim, testaIcs and urethra is 
olnious The methods of diagnosis will ho disi ussed further with each partii tilai 
group of injuries The uiologist should not hesitate to use cjstoscopi, cxcietorj- 
urogiaphj, etc, mIiciicici thex .arc deemed nercssan dliero are feu actual 


contra-nidications to cj stoscopy and ictiogr.ide jn elograjdn If a patient is not 
111 shock, and diagnosis is in (|uestion, cystosiopy m.ij sa\o the surgeon eon- 
Eidciable uork at the time of opciation oi may sine the jiatieiit a second Jiro- 
ceduie at a later date The lattei is particularly true y hen iiijurj- to the meter is 
suspected, eg i\e h.a\e peifoiancd (jstoscopj on a patient in bed, in the pres¬ 


ence of a hip spica cast to deteianinc whcthei a iiietci had been injured, since 
a largo metallic foicign body yas Ijing on the psoas muscle along the couise 
of the meter, and the total uiiiie output had decreased since injiirj 
It IS important to remember tlmt injiiiics of the upper genito urmaij tiact 
(ureters and kidne 3 ’) .iie moic than hkclj’ to be associated with injuiies of othei 
abdominal viscera This necessitates a complete abdominal exploratorj’ lu almost 
oveij case to deteimine the extent of injury and lull undoubted^ save more 
ues than any other single piocedurc earned out on the patient This fact mil 
be made moie cleai m the lemainder of this paper 


ixjuniFS or the KID^^x 


A 

tuie 


numbci of classihcations of renal trauma have boon pioposed in the htera- 
Some consist of describing the actual lesions seen in the kidnej'^ such as 


address Sinai Hospital of Baltimore, Inc , Baltimore, Md 
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Rt. flank Hematuria, Good Rt. transverse Contusion of rt. Contusion of hepatic Rt. retroper- Good 
acute abdo- abdominal kidney flcxui'e of colon itoneal space 

nien _ drained 

Lt. anter. Hematuria, Fair Lt. rectus Small shallow lac-Penetrating wounds of Lt. retroper-Complications 
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laceration, contubioii, etc , and others group \anoiis tjpes of lesions into thiee 
catcgoiics I minoi, II majoi, III eiitiuil Minor includes those injiines causing 
paitncliiTiia! d image nithont inpturc of tapsule oi extension into pehis, majoi 
includes parenchjmal daniage and capsular iiiptiirc nitli almost imanablc ex¬ 
tension into peh is and cnKccs,and critical intltides extension of lesion to \es- 
Eols of I dial pedicle 

For the sake of prai tiiality, the tjpes of lenal injiiiics to be piesented mil bo 
grouped accoidmg to the treatment nhich mis retpnred and laincd out (table 1) 
Type J hijiinci rrqiiiiiiir/ iw dirrcl Ircn/mciil Tiicsc iiithido (ontiisioiis of the 
kidnej, cuiscd bj a blow on the outside, or b\' the force of a missile passing 
close to the kidiicj, oi hj a missile lightlj" sinking the kidnej , and small lai ela¬ 
tion of renal capsule and outei lortcx wheie on cxploiation the bleeding has 
stopped and the kidiicj’ appears undamaged ofheimse 
Cliiiicallj’, tlicie IS iisiialh microscopic hematuria and ocuisioii.ilh gioss hema¬ 
turia, pain m the imohcd fl ink or costoxertebrnl angle mth splinting of the 
adjacent muscles, and eiideiKc of a hlon or a noiiml in oi near the inxohcd 
region If there is associ itcd injiiij to ahdomiiml x isccia, there mil hesjmptoms 
and signs of an acute abdomen Shoik mil he pifsent oiilj if othci orgnis, etc , 
ha\ 0 hccii damaged soiereh In some<uses, there is nssoii ited (licstiiijiiij’nhich 
max or mnj not requno a thoracotomx If the latter is tarried out, it n ill be easj' 
to dctormnio xxhetliei oi not the missile could possiblj' haxe sfmek the kidnej’, 
an iiiiiiijured diaphragm and the ahsciuc of signs of alidomnial nijiirj' mil usu- 
allj obxiate the ncccssilx’ of further abdominal and retroperitoneal exploration 
In raie cases, the kidnej can bo luptiiicd bx' n pioximiil bloxi This xxill, of 
course, produce sjmptoms xxhiih xxill make one suspect smh a condition 
If theic IS no associated mjnij’ to abdominal xiseeia, m.ikmg an exploratory 
lapaiotomj unneccssarx, ictiogiado pjelogiams should ho done to determine 
the extent of lenal iiijurj Ihis xxill icxeal intact pelxis and cnijccs 
In excrj case of abdominal iiijuij’ the iciial aieas should be palpated and ob- 
serxed as part of the lapaiotomj If the missile has perforated the postcrioi peri¬ 
toneal xxall, the ictropciitoncal space should be explored In this xiav the kidnej' 
and adjoining structuics can be xisimlizcd to determine xihethci or not thej’ 
haxe been injured In cases xxlicie it is neicssaij to explore llic letropeiitoneal 
space, it IS oftimes necessai y to drain tlic nica 
One finds that m flicso tjpes of cases the Iicmatuiia xiill iisuallj disappear or 
become less xxithin 72 houis Hie kidiicj’should function iiormallj'and no com¬ 
plications should develop from the leiial mjuij' 

Case 1 A 21 j’car old U S Marine xxas liit bj cnenij’ moilai fire siistammg 
''•ounds of right flank, arms and both loxxcr cxtiemitics Examination rexealed 
ood piessure 120/GQ, iigid abdomen xxith tenderness throughout but more 
marked on right, and multiple xx ounds of extremities Catheterizcd niine speci¬ 
men XI as giosslj' bloodj X-i aj’ of abdomen lex ealed txi o mtra-abdommal metal- 
ic foreign bodies m the right upper quadrant 

n exploratorj laparotomj’ xxas earned out thiough a right transverse inci¬ 
sion V contusion of the hepatic flexure of colon xxas noted along xxith a contusion 
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of the retroperitoneal wall overlying the right kidney. The retroperitoneal space 
was free of blood and the renal cortex was intact. The right retroperitoneal space 
was drained and the wound closed in the usual manner. Other wounds were 
adequately debrided. 

Postoperatively, the urine contained blood for 36 hours, then completely 
cleared. Right flank tenderness persisted for 7 days. Patient did well othenvise. 

Case 2; A 28 3 "ear old U. S. Marine was hit by enem.y mortar fire sustaining 
wounds of left side of abdomen and neck. On examination blood pressure was 
116/82, abdomen was rigid and acutely tender throughout, and there was slight 
tenderness in the left costovertebral angle. The urine was grossl}"^ bloodjL 

Exploratory laparotomy was carried out through a left rectus incision. Thei-e 
were penetrating wounds of the descending colon and ileum. Upon exploration 
of the left retroperitoneal space, a small shallow laceration Avas observed on the 
anterior surface of the kidnejL fl’he latter was no longer bleeding and the re¬ 
mainder of the kidnej^ was intact. The retroperitoneal space was drained through 
a stab Avound; perforations of the ileum AA'cre sutured, and a colostomy Avas 
carried out through stab Avounds. The missile Avas remoA-ed from the neck 
and Avounds Avere debrided and drained. 

Urine AA’as free of blood one dai' postoperativelj'. The patient had other com¬ 
plications as a result of other injuries, but this is beyond the scope of this paper. 

Case 3: A 22 j^ear old U. S. Marine hit bj’' enemj' mortar fire sustained mul¬ 
tiple Avounds of the abdomen. Patient aa’rs in mild shock Avhen brought into one 
of the foi'Avard medical companies, lie AA'as given blood and sent here by heli¬ 
copter. On admission, his blood pressure A\’as 105/72. Examination revealed 
Avounds of extrance on the left lateral aspect of the abdomen at the level of the 
umbilicus. There Avas marked rigidity and tenderness of entire abdomen. The 
left flank and the left costoA'ertebral angle AA’ere also markedlj’^ tender. The urine 
AA'as grossly’’ bloody. 

An exploratoiy laparotom^'^ Avas carried out through a left pararectus incision. 
There Avere multiple perforations of the ileum and the jejunum Avhich Avere su¬ 
tured primariljL A small hematoma Avas present in the left retroperitoneal space 
Avith perforation of the retroperitoneal Avail near the upper pole of the left kid¬ 
ney. There Avas a small laceration of the upper pole of the kidne.y. The bleeding 
had stopped and the remainder of kidnej’- Avas unharmed. No direct treatment 
was giA^en to the kidney. The retroperitoneal space Avas drained through a stab 
AA^ound in the left flank. The left colic gutter Avas drained and the abdomen 
closed in the usual fashion. 

The postoperative course Avas uneventful Avith the exception of ileus AA'hich 
Avas easily handled Avith intubation. The urine remained loaded AAath red blood 
cells and AAUite blood cells for 4 daj’^s after AAdiich it cleared considerabRL Bj'- the 
time the patient Avas evacuated, the urine contained only a fcAv Avhite blood 
cells and red blood cells. His condition AA'as good. 

Type IT. Injuries of kidney necessitating repair. These include injuries of renal 
substance in Avhich repair is possible by means of simple suturing, partial ne¬ 
phrectomy, or other procedures. Injuries of this sort can be minimal or severe. 
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'Iho\ can include ii laceration of renal toile\ in Ailiieli biiturc of renal substance 
IS required for hemostasis, a laceration oi jicrfoiation of renal subslanec intli 
extension into tahx in mIiicIi auiiiatc suture of liueration mtluding lahceal 
teir IS necessary’not only for hemostasis but topioxent snbsotiucnl fistula foim- 
atioii, and sexere damage to upper oi loxxci pole of kidiiej in mIucIi a partial 
iieplircctomj is iiecessarx to sue the rcmaiiidoi of the kidiicj 

'file diagnosis will be suspected upon noting the wound of entrance and coiiise 
of missile The cliimal pieluie of sueh an injui} xaiics wafli the extent of damage 
'Jho pilicnt lull aJnio-'f iiunnably haie heniafiiiia, lie max or miy not be in 
shock, he will blue flank and costoxcrtcbial angle tenderne'-s, a letiopoiitoiical 
mass may be palpated oi xisunli/ed on plain x-iaj , signs of an acute abdomen 
max be piesent, and uiography will shoxx extiaxasatioii of cbe, if the injury 
has included the calxeeal sxstein In the majoiity of iiistaiKcs an associated 
injurj to othei abdominal xisecra xxill be piesent, and sjmptoms and signs of 
an acute abdomen will prexail As-soeialcd injiirx to thoracic stiauturcs is not 
uncommon, the clinical pietuic characteristie of such an injiiix will of couise 
present itself 

Case 1 A 2-1 jear old Koiean Marine was hit by enemy gienndo fragments, 
sustaining wounds of the right lower chest and the light side of the abdomon 
Ihe uiiiio was giossly bloody Examination lexcilod a sucking wound of the 
right lower chest (latcial) xxith diminished breath sounds in the right chest, the 
mediastinum was shifted slightlj to the left 'I'liore was a small wound in the 
light lower cjuadiant of the abdomen The abdomen was rigid and acufcly ten- 
clci Patient was in shock when biought m by heliocoiitci lie rcquiicd 1000 cc 
whole blood prior to surgcix 

X raxs rexcaled missiles m the right ictiopciitoiical area near the upper polo 
of the right kidiicj 

Hie patient was exploicd through a light tlioiaco-abdominal incision A 
wound of the lowci lobe of light lung xxas found scaled 'J’herc xxas a jicifoiating 
wound of the tippci pole of the light kidncx’ xxhicli xxas bleeding freely Hemosta¬ 
sis was established bj means of inteiiupted mattress sutuies tied oxer pieces of 
at A laceration of the light lobe of the hxci xxas sutured xxith mteiiuptcd 
mittress sutures of iibboii catgut 'I'lic rctiopciitoneal area xxas chained thiough 
a stab xxound, the lixer aioa xxas diamed thioiigh the ijicisioji A fhoiacostomy 
tube xxas left in the chest 

The postopeiatixe conise xxas entirely satisfactory 'Ihe retioperitoncal diam 
was romoxed 5 days postopeiatixelyq and the tlioiacostomx tube xxas lemoxed 
abdominal diam xxas lemoxed in 8 day's bee luse of bile diainagc 
e chest was cleai by x-iax 8 clays postopciatixely' Tenderness in right upper 
qua rant persisted up to the time of exacuation Tlicie was no bile diamage, 
aiicl the uiine xxas cleai 

Case 5 A 27 yeai old Korean jMarinc hit by grenade fiagments sustained 
woun s of light aim, right loxxei exticmity' and light flank Patient xxas sent to 
this hospital by hehcoptei 

Examination rexealed patient to be m shock, blood piessuio 00/20, pulse 90 
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and very thready; wounds of right upper arm, right knee, and right infero- 
lateral chest. The abdomen was rigid and tender. The urine was grossly bloody. 

The patient was given blood on admission to combat shock. AVhen his condi¬ 
tion peiTnitted, patient was taken to the operating room and explored through 
a right thoraco-abdominal incision. The right chest was emptied of blood; a 
small wound of the lower lobe of right lung needed no suturing as it had sealed. 
A small perforation was present in the right leaf of diaphragm. The right lobe 
of the liver had a laceration about 7 cm. long extending from the superior to 
inferior surface. This was sutured interruptedly with ribbon catgut. There was 
a retroperitoneal hemorrhage in the region of the right kidney. Exploration of 
this area revealed a through and through perforation of the upper pole of the 
right kidney. This was repaired by mattress sutures taken over a piece of muscle. 
Penicillin, 300,000 units and 0.5 gm. streptomycin were placed in the chest. 
Drains were placed retroperitoneally and under liver. A tube was left in the 
chest. Closure was carried out in the usual manner. The other wounds were 
debrided. 

Postoperativelj’’, the patient did well. He voided clear urine on the third post¬ 
operative day. The thorocostomy tube was removed on the third day. All drains 
were removed ten da 3 ’’s postoperative. Cystoscopy was performed 25 days 
postoperative and retrograde studies were carried out. The right kidnej’’ ap¬ 
peared normal with good function. The patient was evacuated for further con¬ 
valescence. 

Type III. Injuries of kidney necessitating nephrectomy. A policy of conserva¬ 
tism was carried out with regard to nephrectom}' for the treatment of kidney 
injuries. The conservation of renal tissue was of prime consideration in every 
case of severe kidney injurjn In cases where kidney injurj’’ was observed, the 
presence of the contralateral kidnej’’ was alwaj^s checked; in this manner it 
was possible to estimate whether or not that kidnej’- Avas normal in size and 
consistency. In this series, nephrectomy Avas carried out in those cases in AA’hich 
the kidney AA’^as damaged beyond repair, and AA’here it Avas necessaiy to tie off 
the renal pedicle to stop the hemori-hage. There AA’as no difficulty in determining 
AAdiether a kidney aa-rs bejmnd repair. In these cases the kidnej'’ Avas severely 
lacerated, enclosed in a massive hematoma, and Avas bleeding profusely. 

It AA'ill be seen that the cases to be presented beloAv are all surgical emergen¬ 
cies. Shock Avas present in almost eveiy case, as Avas gross hematuria and the 
findings of an acute abdomen. In four of the fiA'e cases there Avas associated 
injuiy to other abdominal Aoscera; in one there aa'RS associated injury to intra- 
thoracic A'iscera. A retroperitoneal mass AA’^as present in eA'ery case but could not 
be palpated because of the extremely rigid abdomen. These patients invariably 
receiA'ed blood at a medical company before reaching this hospital. 

Diagnostic studies Avere unnecessary in these cases as thej' were treated as 
emergencies. Exploratory procedures v'ere carried out as soon as patient’s con¬ 
dition would permit. 

Case 6: A 22 year old Marine hit by enemy grenade fragments sustained 
wounds of the right flank and bridge of nose. Upon arrival, his blood pressure 
was 80/60. His abdomen Avas rigid, urine was grossly bloody, and he Avas bleed- 
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ing profusely from a rvoimd of his face. The patient was in coma, anil his condi¬ 
tion was critical. After rccci\-ing two pints of blood, his pressure rose to 02/08. 
An abdominal c.\ploratory was carried out tlirough a right rectus incision. The 
peritoneal cavity was full of blood. The hepatic flexure of colon was raggedly 
lacerated. A mns.sivo rctropcritone.al liematoma was present on the right. The 
retroperitoneal wall was incised and renal area exposed. The right kidnej' was 
enclosed in the hematoma. The kidney was found .split in its central portion. 
In attempting to further visualize kidney, a profin-e hemorrhage was started. 
After clamping the pedicle, the hcmorrliage was controlled. The pedicle was cut 
and tied, and the kidney removed; however, the blood prc.ssure had droiipcd 
once more and patient expired on the operating table. 

Postmortem examination revealed, in addition to the aforementioned findings, 
a lacerated right cerebral hcmi.sphcrc catu^cd by the mi.=silo which entered 
through the nose and lodged in the occipital hone after traversing the brain. 

Case 7: A 19 year old private, USA, hit by enemy shrapnel sinstained wound 
of the right side of the abdomen in the region of the mid flank. The wound of 
exit was posterior to wound of entrance. Examination of abdomen revealed it 
to be rigid and tender throughout. A entheterized urine .specimen was grossly 
bloody. Stomach aspirations were negative. X-ray revealed a largo metallic for¬ 
eign body lodged in the anterior abdominal wall, and the wound of entrance to 
bo posterior. The patient received 3 units of whole blood. The blood lU'c.ssure 
was 120/70 at the time of sitrgery; he had been in shock when he wa.s received by 
the forward medical company. The patient wa.s brought to the ship by lielicop- 
ter in satisfactory condition. 

The patient was explored through a right rectus incision. Blood and fecal 
material welled up from within the peritoneal cavity. A large rent was seen in 
the rctroperitonetd wall on the right. There was a profuse hemorrhage coming 
from the retroperitoneal space. The kidney was isolated and pedicle clamped 
and tied. Tlie kidney was then removed. Its upper half was found .split. A small 
laceration in the right lobe of the liver was repaired with ribbon catgut sutures. 
A perforation of the hepatic flexure of colon was repaired and an ascending co¬ 
lostomy was carried out, between Kochcr clamps, in the center of the abdominal 
incision. The metallic foreign body was removed. Wide debridement and drain¬ 
age of the retroperitoneal space and peritoneal cavity was carried out. 

The patient tolerated surgery well. Ills postoperative condition was satis- 
factorj’. Progno.sis is excellent. 

Case 8: A 22 year old corporal, USAIC, shot bj' sniper sustained bullet wounds 
° right chest and abdomen. The bullet entered at the level of the ninth rib 
anteriorly; exit was at the level of the twelfth rib posterior^'. The patient had 
TV. cough. The right side of the abdomen was extremely tender. 

ere Mas muscle guarding and alMlominal rigidity throughovit. Voided urine 
was grossly bloodj'. 

The patient was taken to a forward medical company in shock. He was given 
pints of blood and antibiotics. X-ray studies revealed the right diaphragm 
0 e slightly higher than normal. He was sent here by helicopter. Upon ad¬ 
mission, the blood pressure was 130/70. 
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and very thready; wounds of right upper arm, right knee, and right infero- 
lateral chest. The abdomen was rigid and tender. The urine Avas grossly bloody. 

The patient Avas given blood on admission to comliat .shock. AVhen his condi¬ 
tion permitted, patient Avas taken to the operating room and explored through 
a right thoraco-abdominal incision. The right chest Avas emptied of blood; a 
small AA’ound of the loAver lobe of right lung needed no suturing as it had sealed. 
A small perforation Avas present in the right leaf of diaphragm. The right lobe 
of the liver had a laceration about 7 cm. long extending from the superior to 
inferior surface. This Avas sutured interruptedly A\-ith ribbon catgut. Tliere Avas 
a retroperitoneal hemorrhage in the region of the right kidney. Exploration of 
this area revealed a through and through perforation of the upper pole of the 
right kidney. This AA'as repaired by mattress sutures taken over a piece of muscle. 
Penicillin, 300,000 units and 0.5 gm. streptomycin Avere placed in the chest. 
Drains AA’ere placed retroperitoneally and under liver. A tube Avas left in the 
chest. Closure Avas carried out in tlie usual manner. The other Avonnds AA^ere 
debrided. 

Postoperatively, the patient did aa’cII. He Avoided clear urine on the third post¬ 
operative day. The thorocostomy tube Avas removed on the third day. All drains 
were removed ten daj-’s postoperative. Cj'stoscopy Avas performed 25 days 
postoperative and retrograde studies Avere carried out. The right kidney ap¬ 
peared normal AAith good function. The patient A\’as evacuated for further con¬ 
valescence. 

Type III. Injuries of kidney neccssilating nephrectomy. A policy of conserva¬ 
tism AA'as carried out Avith regard to ncphrectomj’- for the treatment of kidney 
injuries. The conservation of i-enal tissue AA^as of prime consideration in every 
case of severe kidney injury. In cases AA'here kidney injury Avas observed, the 
presence of the contralateral kidne}'^ Avas ahvays checked; in this manner it 
was possible to estimate Avhether or not that kidnej’' Avas normal in size and 
consistenejn In this series, nephrectomj" AA’as carried out in those cases in AA’hich 
the kidney Avas damaged bejmnd repair, and Avhere it Avas necessary to tie off 
the renal pedicle to stop the hemorrhage. There Avas no difficulty in determining 
AAffiether a kidney Avas bejmnd repair. In these cases the kidney Avas severely 
lacerated, enclosed in a massive hematoma, and Avas bleeding profusel5^ 

It Avill be seen that the cases to be presented beloAv are all surgical emergen¬ 
cies. Shock Avas present in almost eveiy case, as Avas gross hematuria and the 
findings of an acute abdomen. In four of the five cases there Avas associated 
injury to other abdominal Aoscera; in one there Avas associated injury to intra- 
thoracic Aoscera. A retroperitoneal mass Avas present in eveiy case but could not 
be palpated because of the extremely rigid abdomen. These patients invariably 
receiAred blood at a medical company before reaching this hospital. 

Diagnostic studies Avere unnecessary in these cases as they Avere treated as 
emergencies. Exploratoiy procedures Avere carried out as soon as patient’s con¬ 
dition Avould peimit. 

Case 6: A 22 year old hlarine hit by enemy grenade fragments sustained 
Avonnds of the right flank and bridge of nose. Upon arrival, his blood pressure 
was 80/60. His abdomen Avas rigid, urine AA^as grossly bloody, and he Avas bleed- 
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iiigprofusely from a vound of his fate Tlie patient «as m coma, and his condi¬ 
tion M IS critical Aftci leiciiing too iimts of Wood, Ins pressure rose to ‘)2/0S 
All abdominal c\plorator\ was tairicd out throiiph a right rectus iiitisioii 'Ihe 
penloneal cauf.i uas full of blood The hepatic IlcMiic of colon Mas laggcdK 
lacerated A massicc rctioiieritoncal hematoma Mas present on the light The 
retroperitoneal Mall uas incised and renal area c\poscd 'llie light kidney Mas 
enclosed in the hematoma Tlic kidniv Mas found split in its central portion 
In attempting to fiiithcr Msuah/e kidney, a piofiisc hemoirhngo was started 
After clamping the pedulo, the hemoirhage mus controlhd 'Iho pcdulo Mas cut 
and tied, and the kidnej rcmoced, hoMoxer, the blood pressure had dropped 
once more and patient cspircd on the operating table 
Postmortem csaminatioii lexcalcd, m addition to the nforcmcntioncd findings, 
a heerated right cerebral hemisphere caused by the missile mIucIi ciitcicd 
thiougli the nose and lodged m the occipital hone after traxcrsing the brain 
Case 7 A 19 jeir old piixatc, USX, hit hj enemj shmpnel snstaiiicd Moiiiid 
of the right side of the abdomen iii the region of the mid flank The Moiiiid of 
etit lias posterior to Moimd of entrance Eiamiiiation of abdomen rcieakd it 
to bo rigid and tender tliioughoiit A cathetcii/ed urine specimen uas grossli 
bloodj Stomach aspirations Mere negatiic X-iaj rcicnlcd a large metallic for¬ 
eign bodj lodged m the aiitciior abdominal nail, and Iho wound of entrance to 
bo posterior Hie patient rccencd 3 units of iiliolc blood 'Jlic blood picssuie 
Mas 120/70 at the time of suigcrv, lie had been in sliock when lie was icceii cd by 
the forward medical comiiaiiv Die pitient was brought to the ship by helicop¬ 
ter m satisfaclorj condition 

The patient was csplorod thiougli a light rectus ineisioii Blood and focal 
material welled up fiom withm the pciiloneal taiili A large rent was seen m 
the rctioperitoneal wall on the light TIicic was a piofuse hemoirhage coming 
from the rctropeiitoiieal spice The kidnej' was isolated and pedicle clamped 
and tied The kidnej was then rcmoitd Its uppoi half was found split A small 
Hceiatioii in the light lobe of the In or was rcpniicd with iihhoii catgut siifiiies 
A peiforation of the hepatic flesairc of colon was lepaircd .iiid an ascending co- 
lostomj was carried out, between Kochci clamps, in the eentci of the alKlomiiial 
incision The metallic foreign hodi wasiemoied Wide dobridcmcnt and diain- 
age of the retioperitoiieal space and peiitone.d caiitj was earned out 

The patient toleiated siiigeij well IIis postoperatnc condition was satis- 
factorj Prognosis is excellent 

Cases A22ycai old coipoial, USAIC, shot bj’ sniper sustained bullet wounds 
of right chest and abdomen The bullet entered at the level of the ninth iib 
anteiiorlj, exit was at the lev el of tlie twelfth rib posterioily The patient had 
no djspnea or cough The light side of the abdomen was exticmelj' tcndei 
Hiere was muscle guaiding and abdominal rigidity throughout Voided mine 
" as grosslj bloody 

Hie patient was taken to a foiward medical companj' in shock He was gii en 
2 pints of blood and antibiotics X-iay studies loiealcd the right diaphiagm 
to be slightly highci than normal He was sent licie bj helicopter Upon ad¬ 
mission, the blood piessiiic was 130/70 
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Through a right thoraco-abdominal incision the right chest, abdomen and 
retroperitoneal space were explored. There was a small hole in the lower lobe of 
the right lung which had sealed. A small hole was present in the right leaf of the 
diaphragm. This was sealed. A large laceration splitting the right lobe of liver 
was sutured interruptedlj^ with ribbon catgut. There Avas a massive retroperi¬ 
toneal hematoma surrounding and including the right kidney. There was a large 
stellate laceration of the central portion of right kidney. The renal pedicle was 
isolated, clamped, cut and tied. The right kidney was removed. The retroperi¬ 
toneal space and bed of the liver were drained. The thoraco-abdominal incision 
Avas closed in the usual manner. 

The postoperative course Avas uneventful except for beginning Avound de¬ 
hiscence in the upper portion of abdominal incision. This AA’as closed AA'ith steel 
retention sutures under local anesthesia. Recovery is uoav progressing raAmrably 
at a hospital in the U.S.A. 

Case 9; A 20 year old Korean Marine hit by mortar fragments sustained mul¬ 
tiple Avounds of the right side of the abdomen, extremities and left flank. His 
entire abdomen Avas tender and rigid. The urine AA'as grossly bloody. 

The patient Avas explored through a right rectus incision. No pathological 
process aa-bs noted in the right side of abdomen. Blood Avas seen coming from the 
left upper quadrant. A left transverse incision Avas carried out in addition. A 
lacerated spleen Avas found and remoA’’ed The left retroperitoneal area Avas ex¬ 
plored as a hematoma Avas present in that space. The kidney Avas found to be 
lacerated AAuth bone fragments imbedded in its central portion. The renal cap¬ 
sule Avas stripped by the hemorrhage. As it Avas felt that a functional kidney 
could not be salvaged, a left nephrectomy AA'as cai-ried out after first isolating 
the pedicle so it could be clamped, cut and tied. 

The retroperitoneal space Avas drained through a stab Avound. 

Recover^'- Avas uneventful. 

Case 10: A 21 year old Korean Marine hit bj"^ enemy mortar fire sustained 
AVounds of the right upper quadrant of the abdomen and right loAver chest. The 
missile entered at level of the eleAmnth rib and lodged at the leA'el of interspace 
T-10-11. The patient Avas taken to a foi'AA'ard medical company in shock. He 
Avas given tAvo units of AA^hole blood and sent to this hospital ship bj'- helicopter. 
Upon examination, his abdomen Avas rigid Avith marked right side tenderness. 
The urine Avas grossly bloody; his chest Avas clear. X-ray revealed cloudiness of 
the right side of the abdomen and the location of missile at interspace of T-10-11. 

The patient Avas explored through a right thoraco-abdominal incision. Intra- 
peritoneal organs Avere unharmed. A massiAm hematoma filling the entire right 
retroperitoneal space Avas present. The latter AA'as explored and the right kidney 
AA'as found to be severely lacerated (fig. 1). The pedicle AA'as isolated, clamped, 
and diA'ided. The kidney Avas remoA'cd AA'ith surrounding fascia and adherent 
hematoma. Most of the clotted blood AA'as evacuated bj' the handfuls from the 
retroperitoneal space. The latter Avas drained through a stab AVound. The inci¬ 
sion Avas closed in the usual fashion after the posterior peritoneal Avail AA'as 
sutured. 

The patient did Avell postoperatively. His prognosis is excellent. 
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Fia. 1. Gross specimen—severely Incernlcd kidney 


Comment: The most important infonnntioii tlmt ran 1)0 gained from tlic pre¬ 
ceding discussion is (lint injury to (he kidney by a missile will almost always be 
accompanied by injury to other organs or viscera. It is (he unusual ease that 
mil have no associated injury. Kumeroiis postojicrative eases sent to u.s from 
the forward medical companies in which the kidney had been damaged had in 
addition as.sociatcd injury to intrnperitoncal viscera, thoracic viscera or both, 
n view of this, a complete abdominal c.xploratoiy is indicated in every case, 
he severity of tlioracic injury can usually be determined by clinical finding.s, 
chest.\-ray and missile course, and appropriate treatment instituted as necessary. 

n upper quadrant injuries of the abdomen where the possibility of liver, 
ap cen or lung injury e.vists, a tlioraco-.abdominal inci.sion was preferred. The in¬ 
cision Mhicli afforded the liest exposure of kidney and adjacent viscera extended 
rom region of umbilicus diagonally upward across the costal cartilages at tiie 
me of 7-8 ribs and into tlio space between tliose ribs. Tlie diapliragm was split 
9 ong the line of incision. Repair of the liver, splenectomy, suture of lung, 
nephrectomy, and complete abdominal exploratory were easily accomplished 
through such an incision. 

In other types of abdominal injuries, a rectus or para median incision was 
Used for the most part. Occasionally, a transverse abdominal incision was car¬ 
ried out, but it was not preferred. Renal exploration was carried out transperi- 
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toneally. This has a few advantages over the transluml)ar approach. The pedicle 
can be isolated very easily. The injured kidney and hematoma need not be dis¬ 
turbed before the pedicle is clamped, and an abdominal exploratory is more 
easily accomplished. 


INJURIES OF THE URETER 

The diagnosis of ureteral injury is usually made after the initial surgery has 
been done. The ureter is not readily seen during exploratory abdominal pro¬ 
cedures unless it is specifically looked for. Ureteral injury then can only be dis¬ 
covered at the time of initial surgeiy if it is suspected primarily, which necessi¬ 
tates a more through exploration. 

In a badly wounded patient, the course and location of the missile on a plain 
x-ray will be the onlj’’ clues of a ureteral injury. There may be or maj'' not be 
blood in the urine. If it is suspected that the course of the ureter has been trav¬ 
ersed b}'- the missile, a retroperitoneal exploration should be carried out in that 
area. 

The best and surest method of diagnosis is retrograde urographjL This pro¬ 
cedure should be done prior to the initial surgery, provided the patient’s condi¬ 
tion allows such a procedure, and would thereby save the patient a second opera¬ 
tion for the repair of his ureteral injuiy. 

The treatment of ureteral injuiy varies with the extent and location of the 
trauma. The preferred treatment of a partial tear of the ureter is ureteral in¬ 
tubation with a lOF or 12r ureterostomy tube. In some of these tears, the tube 
should be brought out with a nephrostomy. In small tears the tube can be coiled 
in the bladder and removed at cystoscopy. The use of a T tube was attempted 
for a partial ureteral tear. This will be commented upon below. 

In complete severance of the ureter, an anastomosis must be carried out if 
the kidney is to be preserved in its normal state. Whether or not this can be done 
depends on how much of the ureter has been injured. If a large section of ureter 
has been injured so that its ends cannot be approximated without undue tension, 
an anastomosis will probably be unsuccessful. The treatment of choice in such a 
case would be nephrectomy, provided the other kidney is normal. 

Severed ends of the ureter can be anastomosed in a number of ways. We pre¬ 
fer an oblique type of anastomosis, placing fine atraumatic sutures through 
the serosa and muscularis. The anastomosis should be done over a splinting 
catheter, which is left in place for at least 21 days. A nephrostomy shovdd be 
done at the time of anastomosis, both tubes being brought out through the 
same kidney incision. 

Injuries of the lower portion of the ureter can sometimes be treated by a 
lu’eteroneocystostomy. It is preferable to anastomose the ureter as close to the 
posterior wall of the bladder as possible. An anastomosis into the dome of the 
bladder should be done only if the length of the ureter is such that it can be 
brought douTi no farther. A splinting catheter should be used in these cases 
also. This can be brought out through the urethra. A Foley catheter inserted 
through the urethra alongside the splinting catheter is a great help in stabilizing 
the latter. 
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Fo\u cti‘=c'i of uictcuil iujuiK-s weie iceii; one of thc^e ^^a‘? tieatocl at anotlici 
hospital. Anothci patient was scon m consultation at n Koienii hospital seven 
moiitlib after the oiisinnl iiijuiy. It will he nicntioiictl in jiassing and not in¬ 
cluded m the case presentations 

Om first intiodiiction to nicleral injiiiy was a Korean soldier who had been 
womidcd 7 months prioi to the time he was .seen. A uimary fistula had dec eloped 
ill the left flank. Exeictoiy nrognam icvcalcd the fistulous tr.ict to aiiso from 
the uictei about ti tm. below the uictcropebic junction The patient had sus¬ 
tained wounds of the small intestine and meter. The fonnei had been ropaiicd 
hut the lattci icmaincd untieated. Subseiiucntly a rctropcnfoncal abscess dc- 
sclopcd and was diaincd; otherwise, the patient letcircd no treatment for the 
uretcnal injury. When asked to sec the patient in a ICorean hospital, he was 
bojond the stage in which a iiiotcial repair could be aceomphshed. A left nc- 
plucctomy was done thcicby cuiiiig his fistula. 

Case 11: A .32 year old Korean was hit by 'hrapnel sustained wounds of the 
abdomen and cstromitics. lie w.as initially exploicd at a Marine Medical Com¬ 
pany where 1.5 inches of small intestine were lemovcd, and an end-to-end anas¬ 
tomosis was carried out Ills othoi wounds were dehiided and diesscd. Twenty- 
four hours postoperative, his abdomen became distended, A Levine tube was 
inserted whicli relieved tlie distention considcialily. The patient was sent to 
this hospital 13 days postoperative. His abdomen was distended wifli fluid. A 
paracentesis yielded liObO cc of straw colored fluid He complained bitterly of 
left flank pain. His left flank was distended and dull to pcicussion. A tap of 
that area yielded stiaw colored fluid witli a spociRc gia\ily of 1.013. Cystoscopy 
was then performed and a ictrogradc pj-clogram made (fig. 2). On examin¬ 
ing the bladder, no urine was seen coming from the left urcleral orifice. Clear 
unne was spurting from the right. A 5F wctcial catlietci was passed 26 cm on 
the light with case. On tlio left, obstniction was met at 15 cm. Uiogi.aphy ic- 
icaled a pciforation of the meter at that point witli extravasation of dye into 
the adjacent area Some dye reached tiie left kidney whicli rcioaled model ate 
dilatation of the peh'is and caljxcs. 

The patient w.as taken to suigery and operated on thiough a left lumbar m- 
cision The uiotei was exposed and the tear isolated. As the urotei was not 
completely scx’cred, a T tube was insetted and the rctioperitoncal space drained. 
The missile which caused the damage was icmovcd from the body of tbc voite- 
bra adjacent to the damaged portion of the ureter. 

The postoperative comsc was uneventful and the patient did well and was up 
and about m 3 days Ten days latei, the T tube was icmoved llowcvei, the 
ureteiocutancous fistula thus formed did not heal. The patient was again cx- 
ploied 2 weeks latei through a left lumbai incision and the fistula was isolated 
There was much scar tissue present at the foimei site of injury. Ficeing the 
ureter and removal of the scar tissue required complete severance of the meter. 
An oblique anastomosis around a splinting tube was earned out This tube w'as 
mought out with a nephrostomy tube The patient did well postoperatively. 
He was evacuated to a Koic.an hospital 20 days latei The followup is not 
axailable. 
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Fig. 2. A, left ureteial cathotei passed to point of injury. Shrapnel seen at site of injuiy. 
B, retrograde ureteropyelogram reveals laceration of ureter with pooling of dj'e lateial 
to it. 

It is quite possible that proper healing of the ureter would have taken place 
had the T tube been left in place for at least 21 days. 

Case 12; A 19 j^ear old private first class, USMC, hit by fragments from an 
exploding land mine, sustained multiple wounds of the lower extremities, along 
with a compound comminuted fracture of the left tibia. The patient had no 
findings suggestive of abdominal or chest injury at this time. He was taken to 
the operating room where debridement of his wounds was carried out. A Steiman- 
pin was inserted into the left tibia in preparation for an intramedullaiy nailing 
which was carried out 12 daj^s later. 

Twenty-seven daj^s after the initial injury, the patient experienced a se^^ere 
right lower quadrant abdominal pain which radiated into the right testicle and 
right costovertebral angle. The patient was in agon.y. Examination revealed 
muscle guarding of the right side of the abdomen with marked tenderness in 
the right costovertebral angle and flank. Urinatysis was normal. It was sus¬ 
pected that patient was having right ureteral colic. An excretory urogram re¬ 
vealed a nonfunctioning right kidney and a normal left kidnejL A metallic foreign 
bodj’' was tying just lateral to the course of the lower }-i of the right ureter. Cyst¬ 
oscopy was performed. The right ureteral orifice was edematous and the intra¬ 
mural portion of the right ureter was dilated. The tip of the uieteral catheter 
could not be inserted into the orifice of the right ureter. No opaque shadows 
were seen along the course of the right ureter. 

As the right lower quadrant of the abdomen became increasingly tender and 
the patient had no relief from his pain, it was decided to do an exploratory 
laporotom 3 L He was explored througli a right rectus incision. The peritoneal 
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c.nity «as ncgiitue so the pc'iitoiieum was dosed. An cxtinpcntoncal o\plora- 
tioii A\as tlien earned out by reflecting the peritoneum medially Tlie light ureter 
lias dilated and tense in its loiicr poilioii Direction doiiii to uietoiovcsical 
junction lias earned out There iias no stone palpihle m the loiier iiietei The 
ureter lias then opened and a uicterul (athetci inserted An attempt to pn's a 
catheter into the bladder iias uiisuue'sful ns an obstuiction iias jiicsent in the 
intramural portion of the uiotei The bladdci nas then opened to facilitate 
fiirtlici exploration The uitramuinl portion of the nrctei nas found to be scarred 
and stricturcd This nas most likely eaiistd by the afoiementioned missile tiai- 
orsiiig this poition of the uietei A uieteroneocjstostomi nas cained out bv 
means of the “fish-mouth” tedinKpie and the bkiddci nas dosed primarili 
Drams nero left extrapentoiieallv along the paraiesical space 
The patient did nc'll after operation Ills pain nas rolieic’d and healing nas 
progressing faioiablv iihcn he nas transfeiicd to a A'aial hospital m Japan 
Comment" The fen eases of ureteral injuries teen seise to emphasirc the fact 
that these cases are diflitull to lecognire initiallv If the path of the missile had 
been tiaced in ca«o 10, the diagnosis < oiild ha\ e been made and the injui v treated 
iiutiall} This IS to the patient’s achaiitage, ns the second proceduie is alnats 
rcndeiecl chflicult b\ adhesions, infcc"tion, uiiiie in the tissue spiees, and the 
.-^'cakoned condition of the jiatient A iircopeiatne c>\cietor\ urogram in cases 
suspected of uictoial injury is sometimes all that is necessaiy, although the 
recommended iirocecUue is csstoscopj and letiogracle niography It is nell to 
re emphasize that the iiijiuy of the uicuer has to be su<!pccle(l if it is to be diag¬ 
nosed initially The eonclition of the patient and the facilities axailablc mil de¬ 
termine nhat should be done to eonfimi one’s siispic ions of iiietcial injuii. 

SOMM vicr 

A sjmposium of nai injuiies of the upper iiiinniy tiact and illustratne cases 
ha\e been presented The incideiiee of abdominal and chest mjuiies ha\c been 
reduced, as compared mth Woild War II, ns a icsiilt of the use of the so palled 
armoi-rest ” The incidence of postopeiatiie infection mth lesultant complica¬ 
tions, as compaicd mth Woild Wai II, has been leduecd bj the Iibeial use of 
antibiotics after iiijuiy and opeiatioii T hcse achanccs, along mth the excellent 
treatment gnen the wounded m the foiwaid aid stations, ha\o sahaged mativ 
h\es from the held of battle 
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THE PROBLEM OF PRIMARY IMEGALO-URETER 

REED :M. NESBIT an’d JOHN F. WITIIYCOMBE 
F rom ike SccAion of Urology, Dcparlmcnt of Sttrgery, University of Michigan, Ann Arbor,Mich. 

In ]-ecent j^ears congenital anomalies of the urinary tract in children are being 
recognized and reported in the literature in increasing numbers. This has resulted 
to a great extent from the wider recognition of the principle that a persistent 
urinary tract infection calls for detailed examination. 

Among these abnormalities dilatation of the ureter, unilateral or bilateral, is 
no longer a rarity. Campbell' has classified such dilatations into two gi’oups, 
primary and secondary. A diagno.sis of primary megalo-ureter should be con¬ 
fined to those cases in which no mechanical obstruction can be found to account 
for the ureteral dilatation. The term megalo-ureter was first used bj’’ Caulk- in 
192.3 to describe sucJi a defoimity in a case in u-hich no obstructive lesion was 
demonstrated and in which the ureteral orifices appeared normal on cystoscopic 
examination. Prior to this, similar ureteral dilatation without apparent cause had 
been noted by other observers (SaintiE 1896, Fortescue-Brickdale'' 1905, and 
others). 

The purpose of this paper is to review the results of some methods of treat¬ 
ment used for this condition in the past, and to consider briefly whether the 
operative procedures have yielded significant clinical benefits. It would be tempt¬ 
ing also to discuss the etiology of megalo-ureter, but with the evidence available 
in the cases presented here, any conclusion reached would be largely' speculative. 

Before making a diagnosis of primary megalo-ureter it is well to remember its 
rarity. Such a diagnosis was made in only 4 patients admitted to University 
Hospital since 1935: two further cases have been excluded from the present 
study owing to inadequate record of bladder function. Similarly, CampbelP 
could onlj'- find two cases of primary megalo-ureter among several hundred cases 
of dilatation of the ureter. To establish the diagnosis two criteria must be ful¬ 
filled: 

1. DIL.\TATION OF THE UKETER 

Ureteral dilatation may Idc demonstrated by excretory or retrogi-ade pyelog¬ 
raphy, or by c 3 ^stogram if reflux of urine from bladder to affected ureter is 
present. The value of a delaj^ed or voiding cystogram is emphasized, for in some 
cases no sign of reflux is found in early films but is onlj"- observed in those made 
after an interval of one-half hour or an hour (Stewart®). 

Presented to the New York Section of the American Urological Association, April 22 , 

^ Campbell, M.: Clinical Pediatric Urology. Philadelphia; W. B. Saunders Co., 1951. 

- Caulk, J. R.: The import.ance of the ureterovesical valve. J. Urol., 9: 315,1923. 

3 Saintu, 0.: Note sur un cas de retention d’urine chez le foetus avec permfiabilitds du 

canal de Purethre, J. de Hldd. de Paris, 8: 332,1890. . i 

* Fortescue-Brickdale, J. M.: A note on congenital dilatation of the ureters. Bristol Med. 
Chir. J., 23 : 231, 1905. „ 

5 Campbell, M.; Primary megalo-ureter, J. Urol.., 68: 584,1952. 

6 Stewart, C. M.: Delaj'ed cj^stograms. J. Urol., 70: 588,1953. 

162 



MLO \I.O-URl.Ti;« 


1G3 


The diameter of tiro meter is iiicieased; this may lie miilatcral or bilatcial. In 
the prcioiit study it has been notetl that the ciirumfcieiitml dilatation is not 
accompanied by commensurate iiieicasc in IcuRth, and kinking of the urctei is 
not a marked fcatuie of these eases. A similar observation has liccn made by 
others (Campbell,* IIoplcF, Waynum*), and Ilinman’ luis consideied multiple 
angulation to be indicative of an obstructive ctiologv. The lenal pelvis and 
calyces of these patients do not show the degree of dilatation wliieli might be 
expected in the pi-csencc of such uieteral deformity 

2. \nsi;\<'i; ok oust iiuction 

Obstruction in the couisc of the lo«ei uiinary traet must be excluded. The 
more gross types of obstructue lesion at the loxiei end of the urotci oi at the 
bladder neck .should inesent no difTmilty in dcmonstiation. But exehision of 
obstniction at tlie bladdei lexel cannot be regarded as eeitaiii xiithout raieful 
.assessment of xcsical function by eystometric examination and estimation of 
residual urine. Bladdei dysfunction due to neurogenic distiitbaiiccs m.ay be 
reflected in the uretci, and many leporled eases of so-called piimary mcg.ilo- 
urcter Mould pioperly bo excluded from this group if .such full investigation had 
been carried out. 

It is an accepted fact that long standing uretcial infection can produce some 
degree of dilatation of the ureter. With this knowledge it would be dcsiiablc, 
befoie establishing a diagnosis of piimary mcgalo-iireter, to exclude infection ns 
a possible etiological factoi. In the piescnt series of cases, linwoxei, infection is 
an inxariablc accompaniment of the stasis associated with uieteral dilatation. 
Tor this reason it is felt that ca»es with infection should not be excluded fiom 
this category if the ciitcria mentioned aboxc me fulfilled. 

Some obscrxei-s on this subject hax’c stated that additional eritciia aic neces¬ 
sary to confirm the diagnosis of iiiimaiy mcgalo-urctci. Campbell lonsidcis that 
Xesico-ureteral reflux with a lelaxcd immobile uieteral oiifiec is a chaiacteiistic 
finding m this condition Although reflux may be piesent, if appeals not to be 
inxanably the case; reflux oceuricd in only one of the 4 patients presented here 
tease 1) Indeed its absence tends to confirm a diagnosis of piimaiy uieteral 
dilatation provided that an obstruetix'c lesion of the lowci meter has been cx- 
c tided Also, on cystoscopy we are impressed with the noimal appeaianeo of the 
ureteral opening m these cases and hax'c obseix-ed pafuloiis orifices m only one 
case 

CASE IlEPOmS 

Case 1 An 11 year old giil, S P , was fiist seen m .August 1950 Hci mothei 
ga\c a histoiy that the child w.as well until two yeais old when she had a con- 
vii Sion accompanied by tomperatuie of 102F. Duiiiig the couise of illness, which 

as e a few days, hei doctor found that she had a urinary tract infection which 
A 109*^^160^ otistruetivc (Iilit itions of upper unnan tract in cluldrcn J A AT. 

’ IIuinian'’K ^oxgical trciitnient of mcgalo-ureter ,T Urol , 61: 883, 1940 
Arch Surg 18 * hicliourctori! angulimtx' with hxdronephiosis m children 
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responded promptlj^ to treatment Avith a sulfonamide preparation. This Avas the 
first attack of manj' similar episodes Avhich occurred at interAmls of three to five 
months and all Avere accompanied the presence of pus cells and organisms 
in the urine. Since the age of eight it had become increasingly difficult to control 
the infections and attacks had become prolonged. Her mother stated that she 
appeared to have no difficulty in passing urine at any time. 

The patient Avas a healthj’’ looking girl of normal size and AA^eight and no gross 
abnormality Avas found on physical examination. She voided urine Avith good 
force although 55 cc residual urine Avas present following micturition and this 
shoAved 10 to 15 Avhite blood cells and rod shaped organisms Avhen examined 
microscopically. Renal function tests Avere AA-ithin normal limits. A cystometro- 
graph Avas performed at this time and although there AA'as large bladder capacity 
(400 cc) the shape of the curve Avas normal. Panendoscopy and cystoscopy 
(August 16,1950) revealed a normal bladder Avith no trabeculationand no A^esical 
neck obstruction. Both ureteral orihces Avere patulous and Avere easily catheter- 
ized; on retrograde injection of dye moderate increase in ureteral diameter Avas 
noted. A cystogram revealed the presence of bilateral ureteral reflux. 

At operation on August 18, 1950, the left ureter Avas exposed throughout its 
length b^^ a left pararectal incision. It Avas found to be dilated to three times its 
normal size but shoAA'ed actiA'e peristalsis on stimulation. The dilatation con¬ 
tinued to the point AA’here the ureter entered the bladder. The caliber of the ureter 
Avas reduced throughout its length by removal of a strip comprising approxi¬ 
mately tAvo thirds of its circumference as described by Crabtree and also used 
by Wajonan. The loAver end of the ureter Avas then re-implanted into the bladder 
b}'' a fish-mouth technique. The operation A\’a.s completed by suprapubic cys- 
totom3^ 

The patient made a good recoveiy from operation and in AueAV of the ureteral 
reflux her cj^stotomj’- drainage Avas maintained to insure continuous and complete 
bladder drainage. HoAveA^er, repeated episodes of urinaiy tract infection oc¬ 
curred Avhich could be controlled bj’^ Amrious antibiotic agents. A cj'stogram made 
on October 31, 1950, shoAved that ureteral reflux persisted bilaterall 3 ^ Three 
months after operation, folloAving a trial of Abiding Avith the suprapubic tube 
clamped, only a feAV cubic centimeters of residual urine remained in the bladder 
and her suprapubic drainage tube Avas remoA^ed. The remoA^al of the suprapubic 
tube appeared to lessen the frequencj”^ of attacks of urinary infection, and a 
cj^stogram made one year later demonstrated diminution in reflux on the right 
side but it Avas still present on the left. Since this time she has continued to make 
very satisfactoiy progress Avith only one attack of urinarj'^ infection during the 
the past 3 '^ear and recent excretoiy urograms give evidence of good renal 
function AAuth no hji-dronephrosis. 

Commentary on ease 1: This Avas the onb'- case of the series in Avhich ureteral 
reflux Avas demonstreated preoperatively. It is significant that she Avas found to 
cany residual urine of 50-100 cc although she Avas obseiwed to Amid Avith an 
uninterrupted and forceful stream Avith apparent complete emptying of the 
bladder. In vicAV of the normal vesical function it aa^s assumed that this amount 
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of residual urine did in fact represent the volume of reflux. Crabtree''’ lias re¬ 
ported a similar case in which incompetence of the ureteral valves allowed reflux 
of urine during voiding. 

In this case a period of 3 month.s’ vc.sieal drainage hy cystotomy did not dimin¬ 
ish rellux nor did it improve the degree of mogalo-ureter on either .side. It is 
noteworthy that following removal of the suprainihic drainage tube her pyrexia 
subsided and urinary infection markedly improved. A cy.stogram made 13 months 
after operation revealed only minimal reflux into the lower third of the ureter on 
the right hut was still prc.scnt on the opposite side which had been treated 
surgically. Although the left ureter was poorh- vi.sunlized in tlii.s eystogram the 
x-ray suggested that the left ureter was in fact as dilated n.s before operation. 
The last excretory urogram made in Augu.sl 1052 (two years after operation) 
shows good renal function on both .sides with no evidence of hydronephrosis or 
calyceal dilatation. This fact coupled with tlie sati.sfactory (dinical progress that 
the child is making is strong evidence that little benefit was dern’cd from ojicra- 
tioii. It would bo interesting to know the degree of urcicml reflux which may now 
be present, but the mother i.s reluctant to bring her child to the hospital for thi.s 


purjiosc ns she is making such excellent progress. 

Cases, ,1. 0., a girl, was brought to University Ilo.spital in July 1950, when -I 
years old. She had been well until the age of IS month.s when her mother noticed 
that she had pain on urination. At thi.s time her doctor found pus cells in the 
urine. Since this first attack she had had four episode.s of pyrexia accompanied 
by frequency of micturition every one to two honi-s and an infected urine. At no 
time was there a history of flank pain or tendcrnc.ss on palpation in the renal 


areas. Physical axaminatiori was negative and te.sts showed satisfactory renal 
function (blood urea nitrogen 1C mg. per cent; phcnolsnlfonphthnlein excretion 
IS per cent in 2 hours). An excretory urogram revealed a se\’erc degree of 
bilateral ureteral dilatation with minimal Imlronephrosis on the left. Xo evidence 
of ureteral reflux was demonstrated in a cy.stogram. 

-^t operation on .lulj' 28, 1950 the right ureter was found to be approximately 
2 cm. in diameter but showed good peristalsis. The dilatation extended from the 
kidney to a point approximately one inch from the bladder. At this point the 
ureter was of normal size and through this narrowed portion a Xo. (i ureteral 
catheter was passed with ease into the bladder. It was therefore felt that ob- 
stniction at the lower end of the ureter could be conlidcntly excluded. The ureter 
uas detached from the bladder at the ureterovesical junction and this narrower 
portion excised. Approximately' one-third of the diameter of the ureter was re¬ 
sected throughout its length and rc-implantcd into the bladder b.v an elliptical 
anastomosis at a point above and to the right of the previous ureteral opening. 

e ureter was drained by ureterostomy and a cystotomy tube was left in situ 
suprapubically. A eystogram made 3 months after this operation now showed 
femix on the operated side. 

n October 9, 1950, at a second operation, exposure of the left ureter showed 


0. ll^Surg^*^ 30 ^ 31 j'']g 3 -®^''' operation for the relief of mcgalo-uieter. Trans. Amor. Assoc. 
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similar findings to those on the right side. Again no evidence of obstruction could 
be demonstrated at the lower end of the ureter and approximate!}’- 4 inches of 
the lower ureter were resected and the free end re-implanted into the bladder by 
elliptical anastomosis. On this side no longitudinal segmental resection was per¬ 
formed. A cystogram made one month following this procedure now revealed that 
reflux was present bilaterally. 

The child made satisfactory progress following these operations and 2 months 
after the second operation the cystotomy tube was removed and the suprapubic 
fistula allowed to close. At this point severe episodes of pyrexia occurred and 
could only be controlled by sustained catheter drainage. From then until the 
present time removal of the indwelling catheter has invariably been accompanied 
by a recurrence of these attacks of pyrexia and flank pain. A recent excretory 
urogram (fig. 1, A) showed satisfactory function although ureteral dilatation 
persists and on cystogram (fig. 1, JS) it is seen that she has a severe degree of 
megalo-ureter and hydronephrosis. At no time during the course of this patient’s 
illness and treatment have renal function tests revealed any gross deviation from 
normal. 

Commentary on case 2; In this case, although the dilatation of right ureter 
appeared to be initially improved by operation, the final result and persistence 
of megalo-ureter show that surgeiy did little to benefit the child. In fact, ureteral 
reflux which was not present in the original x-rays appeared in cystograms made 
after operation. It is significant that continuous bladder drainage produced no 
improvement in her ureteral dilatation. 

In spite, however, of these abnormalities and a \irinary infection from which 
she is seldom free, the child remains surprisingly active and healthy; this fact is 
reflected in the comparatively normal renal function tests. 

Tins case also illustrates the value of a cystogram in demonstrating the true 
degree of ureteral dilatation. The excretory pyelogram (fig. 1, A) does not suggest 
the gross megalo-ureters which in fact exist, but which are dramaticall}" revealed 
in a cystogram made shortly afterwards (fig. I, B). 

Case S. A 4 year old girl, L. A., was admitted to hospital in March 1952. For 



Fig. 1. Case 2. A, e.Kcretory urogram andB, cs^stogram 2 years after operation showing 
recurrence of dilatation of right ureter. Cystogram reveals true degree of ureteral dilatation 
which is not demonstrated in excretory urogram made 2 days previouslj'. 
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two and a Imlf yeare she had aufTorMl from recent ci)isodcs of high fever, fre¬ 
quency and pain on micturition. During each of these attacks lier urine wa.s found 
to contain pus cells and bacteria, and although initially the infection responded 
rapidly to treatment witli sulfa dnig.s it Jind recently become refractory tothcrapy. 
At no time had there been any difficulty in initialing micturition. 

On admission, ph)-.sical examination was negative and she was scon to void 
with a good stream. A eathcler specimen of urine examined microscopically 
showed 5 pus cells irer high power field, and numerous bacilli which proved on 
culture to be B. coli. The blood urea nitrogen was 17.5 mg. per cent, the plasma 
COj combining power 3S vols. per cent, and scrum chloridc.s were 103 m/Bq. per 
liter. 

Excretory urograms revealed dilatation of both uretens, with some degree of 
hydronephrosis on the left. The calyces, liowever, were sharply outlined with no 
loss of “clipping.” A cystogram showed no cr'idcncc of reflux. A normal cysto- 
metrograph and absence of residual urine after voiding suggc.stod good bladder 
function. On cystoscopy and panendoscopy the bladder n])pcarod normal, with 
an adequate vesical neck outlet. Ko ureterocele or other obstruction was seen 
at either ureteral orifice, through which Ko. .5 catheters could be jias-scd with cn.so. 

At operation on March 31,1052, the lower third of the left ureter was expo.scd 
e.\traperitoneally by a transverse lower abdominal incision. Tlic ureter was 
approximately 2 cm. in diameter tliroughoul its course until, at a point 3 cm. 
from the bladder, the dilatation ceased and (ho remaining portion of (he ureter 
appeared to bo of noi-mal size. Active peristalsis was noted in the dilated portion 
of the ureter. Tlio ureter was divided at its junction with (he bladder and the 
narrowed section removed, together witli 3-1 cm. of the dilated portion. The 
remaining ureter was re-implanted into (he bladder at a point higher on the 
lateral wall, by elliptical anastomosis. A pathological report of the removed 
portion read as follows; “Dilatation of the ureter with hypertrophy of musevdaris 
and heavy focal collections of lymphocytes in the musculnris.” 

The patient made a good recovery from operation, but convalescence was 
complicated by attacks of high temperature and pain and tendernc.ss in (ho left 
costovertebral angle. Vigorous therapy with antibiotic dings during the next 3 
months was required to control thc.se episodes of infection but her flank pain 
became progressively more severe. 

A cystogram made at this time revealed reflux of urine on the side of operation, 
mid it was believed that these symptomsrverc due to an ascending pyelonephritis. 

unng July 1952 she had persistent pyrexia, her general condition deteriorated 
ond the child became pale and listless. Although studies showed good renal func- 
on, urgent treatment was considered necessar 3 ’' to prevent severe renal damage 
and possible nephrectomy. 

^ Accordingly^ at a second operation on August 11, 1952, the loft ureter was 
excised i,^ itg entirety, and replaced by an isolated segment of ileum as reported 
ilcLean and Fais” following its exqierimental use in dogs. In view of the 
ccognized association of megacolon and ureteral dilatation this procedure was 

^952* Eais, O. G.: The use of segments of smell intestine as ureters. J. 
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Fig. 2. Case 3. /I, injection of radio-opaque dye tlirough nephrostomy tube 3 weeks after 
replacement of left ureter by isolated loop of ileum. B, cystogram demonstrating reflux up 
ileal loop. C, excretory urogram 4 months following use of ileal loop to leplace left ureter. 

undertaken after x-ray inve.stigation had excluded any intestinal abnormality. At 
a point about IS inches from the ileocaecal valve a loop of ileum and mesentery 
was isolated. This loop was .swung acro.ss in front of the colon and anastomosed 
to the renal pelvis and bladder, after the remot'al of the alTected ureter. Active 
peristalsis was again observed during the manipnlation of the ureter. The opera¬ 
tion was completed b}’’ the insertion of a nephrostomy drainage tube. 

Following this surgeiy the patient’s general condition improved steadily and 
although her urine remained infected .she became as^miptomatic and the pain 
and tenderness in the left costovertebral angle subsided. During the first few 
weeks the urine contained varying amounts of mucus from the transplanted 
intestine but this graduall}’ subsided and is now completely absent. 

Two weeks after operation radio-opaque d^m injected through the nephrostomj’^ 
tube and observed during fluoroscopic screening was seen to pass rapidly from 
renal pelvis to bladder (fig. 2, .4). A C 3 '^stogram also made at this time showed 
that reflux occurred up the intestinal loop (fig. 2, B). However, as drainage from 
the renal pehis was so efficient the nephrostomy tube was remm'ed 21 days after 
operation and the wound healed rapidity. 

The initial satisfactoiy progress that this child made has been maintained 
and when last seen 4 months after operation her urine contained only a few pus 
cells with an occasional bacillus when examined microscopicall.y. 

Commentary’’ on case 3: Several writers on this suljject (MacMyn*-, Hurst and 
Gaymer-Jones'®, Swenson and associates'-* and Lewis and Kimbrough'®) have 
dra-NAui comparisons between primary megalo-ureter and congenital megacolon, 

jMacMvn, D J On dilatation of the ureters and hydionephrosis in childhood. Biit. J. 
Uiol., 1: 150,1929 

” Hurst, A F and Gaymer-Jones, J : A case of megalo-uicter due to achalasia of tnc 
ureterovesical sphinctei. Brit. .1. Uiol., 3; 43, 1931. 

Swenson, O , IMacMahon, H. E., Jaques, W E. and Campbell, J. S. A new concept of the 
etiology of megaloureters New Eng J. Med., 246: 41, 1952 

Lewis, E. L. and Kimbrough, .1. C.:lMegalo-uroter New concept in treatment. South. 
Med. J., 45: 171, 19.52 
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Tic;. 3. Case -J. Uetrofiratlc pyeloKnimi (lO^l) sbouin^ hiljileral inopilo-urelcr. 


and indeed tlietwoconditions arc comelimcs co-cxistont (Mooio and I-awrcncc"). 


In this case and in case 2 it was noted at operation tliat tlic dilated jiortion of 
areter had inherent coutraclibility when .stimulated and terminated from 2 to 4 
cm, from the ureforovesical junction, these lower few cenlimctcr.s of ureter 
being of normal size. Such an aiipcaranec certainly seems to .suggest on analogj' 
to the dilated and hypertrophic colon proximal to a narrow .section of bowel 
which Swenson and ollicrs''' have shown to he devoid of ])an\Rymj)ntholio 
nerve supply in congenital megaeolon. Iximlrrongh'^ rci)orls encournginglj' 
on the iesult.s of resection of tlii.s normal appearing segment of ureter and vo.sicaI 
re-implanfation of the dilated ureter. It has been our experience, however, that, 
such an operation produced no improvement in the degree of megalo-nrcter in 
the two case.s in wliieh it was employed. 

In this case excision of the narrower portion of ureter and rc-iinplaulatiou 
mto tlie bladder allowed ureteral reflux of urine which Irad not been present 
prior to operation, Tliis appeared to initiate a series of severe cpi.sodes of aseend- 
mg infection and pyelonephritis. It is possililc that such icflux might lie pre¬ 
vented by allowing a short segment of ureter to lie free in the bladder as prac- 
twed by Kimbrough who considers that sucli a procedure is helpful in preventing 
this Complication. 


rhe use of an isolated loop of intestine to replace the nreter undoubtedly 
impiovcd the child’.s condition symptomatically and the recurrent episode.s of 
P.Ye oiiophritis ce.ased. Up to tlic present time the result of this operation appears 
'cry satisfactory, but a longer period of observation will be necessary before 
of such a procedure can be made. It may be pertinent to remark 
e pos.sibiritics of .such an operation in the treatment of other conditions 
in n ich replacement of a ureter is necessaiy. 


Surtr rcnce, K, A,: Congenital innlfoi-mation of tlio rectum and amis, 

n * 0'>st.,,95: 281, 1»52. 

eeptot'Sfogy \e”' ' " . I.:lIii.schsi)runB’8diseaso;Nc\vcon- 

Soc.MeJ.’’42f225"l disease; A new concept. Proc. Roy. 
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Case 4. M. E., an unmarried 33 3 'ear old woman, has been observed at Uni¬ 
versity Hospital since she was nine, when her mother stated that she had had 
episodes of fever accompanied b 3 ’- flank pain since the age of two. Cystoscop}- 
revealed an inflamed but otherwise normal appearing right ureteral orifice and 
a normal left ureteral orifice. Catheterization of both ureters was easil 3 ’- per- 
foimed and there was no evidence of obstruction. The specimens of urine ob¬ 
tained from the ureters were heavily loaded with pus cells and bacilli. Pyelo- 
ureterograms (fig. 3, A and B) made at this time revealed bilateral ureteral 
dilatation but the renal calyceal systems did not show a commensurate degree 
of deformity although h 3 ’’dronephrosis was present. 

At intervals for the ne.xt G years lavage of both ureters was carried out and 
with this treatment she remained in good health and remarkabty free from 
symptoms, and the intervals during which the bladder urine was free from in¬ 
fection became increasingty longer. 



Fig. 4. Case 4. Retrogiade pvciograms (Ifl4S). In spite of jieisistence of bilateral mogalo- 
ureter, patient’s renal function remains good, she has uninfected uiine and is leading an 
active life Xo operation v as performed 

In 1935, hoAvever, when the patient was aged 15, severe urinar 3 ’- tract infec¬ 
tion recurred accompanied b 3 ' bilateral flank pain radiating to the lower abdo¬ 
men. It was noted that these bouts of infection coincided with her menstrual 
periods. Owing to the increasing severity of the attacks and their persistent 
association with menstruation, an x-ra 3 " sterilization was considered advisable. 
This produced a dramatic amelioration of her urinar 3 ^ S 3 Tnptoms. The improve¬ 
ment was maintained and she was well until 1948 when menstruation re-com¬ 
menced and pain recurred, to be relieved once again when x-ra}' therapy ter¬ 
minated her periods. 

Since this time she has remained entirel 3 '- free from S 3 '-mptoms and has led 
an active and health 5 ’- life as a teacher. It is noteworthy that her urinar 3 ’’ tract 
infection v as promptty cleared on the institution of treatment noth sulfonamide 
drugs, and has not returned. Her ureterograms made at intervals since 1929 
show that the degree of ureteral dilatation has not materiall}^ changed, nor has 
there been evidence of increasing hydronephrosis (fig. 4). Recent renal function 
tests show that the phenolsulfonphthalein clearance was 58 per cent in 2 hours. 
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Commentary on w'C 1. The satisfnetory result in tins ca'-c fiom consonaliic 
management adds weight to the doubts fast on the ^ahle of any surgical intei- 
fcrencc m these ea-ses It must bo noted again, bowerci, that the dilatation of 
her meters has poisisted niuhanged thionghout the toiii^c of onr obsorration 
V further point of interest in this ease is the mainiei in w tilth the infection 
of the urine seemed to bo closely associated with nicnstiimtion and was cleared 
In an aitifiiial menopanse Such an assonation may faroi the possibility of an 
hormonal factor in the ctiologv of this condition In this icspcct also the niii- 
tomical relationship of the nterine ailery to the lowei end of the iiretoi must 
not he forgot ton 


DISCI SSI0\ 


At the present time the many iheoiies of the cause of piimary megalo iirctei 
arc all laigcly conjectural. With so little understood iiboiit the etiology it is not 
surprising that varied surgical appioachos to the problem Imre been attempted 
It had been heheicd iii the past that siiprapiihic ijslostomy alone had, m 
some instances, reunited in ilccieasc in the sire of the ureters In the light of 
present knowledge, bower or, it is jirolmble that IliO'C' eases in rrhich impiorc- 
ment has hcon noted, were, in fact, not line primaiy megalo-nieter«, but cases 
m which faulty rosiinl function rras present Xcithcr suprapubic cjslostomy 
nor continuous binddci draimigc bj latlicter lias resulted in diminution of 
ureteral dilatation m any of the eases leported lieie 
Our present iincstigation has sought an ansrrci to the (piostion of wlictboi 
the oporatire procedures m these ea«es hare r-ieldrd signifnaiit elinienl bene¬ 
fits 

Operation m all 3 cases was perfoimcd m an cffoit to alienate the follorring 
conditions, gross bil.atcr.d inctor.al dil.atntion, mfoi tioii in the nriiio, and episodes 
of sepsis All three of the cases follorring opoiation hare shown persistence of the 
ureteral dilatation, and hare contimied to Imre infoitinn of the lit mo Based 
on the stated criteria one is foiccd to eonchide that losnlts hoped foi have not 
been attained 


Compared to these 3 cases the other patient in rrhom no opeiation rras per- 
ormed also has dilated ureters, but she is elmicallj rrell and has been fieo from 

m ection for neailj' ten years It appears that she has faied better than the 
otheis 

present opinion legaidmg the man.agcment of such cases rrould be tins; 
e cluucian who faces any problem of tins sort must focus his attention on 
e\c u ing eridcnce of obstructive uiopath 3 ’ rrlnch might be amcn.ablo to surgical 
correction It is onlj' rrhen all such factors are found to bo lacking that a diag¬ 
nosis of primarj- megalo iiretci can be established It seems that icnal function 
remains surpnsingljr good m those cases, and that the prognosis need not bo as 
pe®irnistie as the degiee of ureteial dilatation would at first suggest 

tbis particiilai type of c.ase it might be better to focus our thera- 
le efforts along conseivative antibacterial arenues and be less concerned 
'Correction of ureteial dilatation 
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THE INTRAPSOAS TRANSPLANT OF MEGALO-URETER 

IIJAIAIAR E. CARLSON 

In congenital megalo-ureter the etiology is as j-^et unknown but has been 
described as due to 1) neurogenic causes, 2) obstructive causes, or 3) due to de¬ 
velopmental arrest. Whatever the basic cause may be there is some type of neuro¬ 
muscular dysfunction involved. When the ureters are involved in neuromuscular 
d^'sfunction usuall}’- botli ureters are alTccted, and usually equally, although I 
have seen a number of cases where only one ureter was involved. Of the 12 cases 
I have seen, few have had any actual obstruction at the ureterovesical orifice 
and catheters can readily be passed. Some cases may have vesical neck con¬ 
tracture or strictures but in most cases there is no such obstruction. 

In the treatment of megalo-ureter ureteral meatotomies prehaps have been of 
some value even tliough there is no actual stricture. Transurethral resection of 
the vesical neck to facilitate drainage with or without contracture of the bladder 
neck has been reported favorablJ^ Re-implantation of the ureter into the bladder 
to create a large ostium either with or without the pull-through technique has 
been reported to be of value. I have seen some very good re.sults with tins method. 
The e.vcision of the redundant ureter, with end-to-end anastomosis and preserva¬ 
tion of tlie ureterovesical orifice has its advocates. Permaneiit ureterostomies 
and permanent nephrostomies have been performed. E\'en with this approach 
the disease is usually although not alwa 3 's progressive, and death is the end-result 
from p}’’elonephritis, uremia, hj'pertension and coi'onaiy disease. In an attempt to 
stimulate the emptjdng of the megalo-ureter I reasoned that perhaps the vokm- 
taiy muscles, if thej'’ could be brought into plajq might be of some value. In 
some waj’^ perhaps then the dj^sfunction could be overcome or at least arrested. 
The psoas muscle bung along the spine and just beneath the nreter seemed the 
most logical muscle to use, inasmuch as it is accessible from a point above the 
kidney as well as down into the pelvis. The number of cases of megalo-ureter 
seen bj^ the average urologist is not great, and suitable cases are not always 
forthcoming, so I am therefore onb'^ able to report on 2 cases in which the ureter 
has been implanted within the psoas muscle; however, I would like to present the 
technique to jmu since onl.y by observations of several can the procedure be trul}^ 
evaluated. 

The technique of the operation is simple (figs. 1 and 2). The patient is placed 
on his side with the table broken in tj'pical kidney position. The incision is 
extended well into the lower quadrant. Since the patients are children the bladder 
lies relatively high and the juxtamural ureter is therefore not difficult to visualize. 
The dilated ureter with its various tortuosities and adhesions is freed from the 
kidney to the bladder. With the additional length gained from freeing of the 
adhesions it can then be readily transplanted into a trough in the psoas muscle. 
This trough should extend from a point just below the renal pelvis to a point 
just proximal to the bladder, and is made as deep as possible. The psoas muscle 

Read at annual meeting, American Urological Association, St. Louis, Mo. May 14, 1953. 
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Fig. 1. A, uroter ii frood from kidney )o Idadder. «, traiinli in pso ii muscle is prepared. 



catBUt! B, "'’■'•'•I'' "'tli interrupted sutures of eliroinio 

pexy then done ureter can lie liuricd. C, psoas ftiscia is closed and fascial ncpliro- 

iiitemiplcd chromic catpit .sutuics ntid the 
the Lid.^'^'V'*^ *'' C'utgttt sutiiic. The porircnid fiiscin is tised to .suspend 

tej 0 prevent angulation of the uicteropclvic junction. 

C.\Si; IIEI’OUTS 

becauL^nf^^ '^''*'^^’ Jttuuary 1949 

history of "’'tontmcnce and apparent ptiin on urination. There was a 

otislv corre'irr"’°A' ■>«'’ '>een pievi- 

28 1940 hO 1 A Sl't'ccology service. On cystoscopie c.\amination, .Tamiary 
relieved her ' 'vcic found. Sulfonamidc.s and antibiotics 

year hter ehcmi.stiy studies were nomial. Appro.ximately one 

some increaserfdilT- ’”'’ A-’ retrograde pyclogiams (fig. 3) showed 

PyelofFram^ nn n ureters, and there -vvas still further increase on 

was freed from December 1, 1950, the right ureter 

trough prenared •* pelvic brim and loosely placed in tlie psoas 

ameterand as * ^ n ^ ^“'cter was found to be approximately 1 cm. in di- 

on the ^ always larger and more tortuous at operation 

ray. live intenupted chromic No. ] catgut sutuies were loosely 




Fig. 4. Case 1. A, pj-elogiam 2 months aftei tiansplantation of light mcgalo-urolei into 
oas muscle li, excietory uiogram 23 -^ yeais aftci opeiation 


appioximated over the ureter, and the psoas fascia closed with a running sutuie of 
plain catgut. On January 5, 1951, a retrograde pyelogram was made and dimi¬ 
nution in the size of the right ureter was observed. Excietorj’’ urograms weie un¬ 
satisfactory because of poor renal function. On hlarch 17, 1953, an excretory 
urogram disclosed some increased dilation of the right ureter (fig. 4). Urine 
examination was negative for albumin and microscopicall 3 ^ there were 5 to 8 pus 
cells per high power field. The blood chemistiy showed nonprotein nitrogen 
25 per cent, COo 42 volume per cent, and chlorides 552 mg. It was my feeling 
that had the ureter been buried in a more satisfactory manner a more peimanent 
result would have been obtained. 

Case 2. M. 42661, B. H., a girl, aged 9 imars, was seen because of enuresis. 
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Urine cxnminalion showed 10-15 white hlootJ cells per cubic millimeter but it was 
otherwise negative. An oxcrctory urogram taken August 13, 105*2 showed no 
renal function. Ketrograde pyologratns were taken August M, 1052, and bilateral 
hydro-ureters of equal e.xteut wore demonstrated (fig. 5). On August 20, 1052, 
nn iiUrapsoas transplant of the left ureter was performed. On this occasion the 
psoas trougli was both deeper and more extensive than in the previous ease and 
extended from the kidney to within one or two eentimetens of the bladder. Sutur¬ 
ing was also more complete and tlie psoas muscle was tightly' ratlier than loosely 
closed over the ureter. As previously, the ureter was great^v dilated aud approxi¬ 
mated 2 cm. in diameter. The psoas fascia was eloped after approximating the 
muscle with Xo. 1 interrupted cliromic catgut sutures. The nonprotein nitrogen, 
which had been 51 prior to operation, rose after operation to S3, but 2 weeks 
postoporativcb*, ou September 13,1952, it was 5G mg. per 100 cc. Blood cliemistr 3 ’ 
studies made subsequently have sliown .some variations but on the last study, 
^larcli 20,1953, the nonprotein nitrogen was *15. Bart of this variation no doubt 
can be explained by the mcgaeolon, which was also found. Betrograde pyelo- 
grams were made on the operative side October 13,1952, and on March 13,1953, 
fl-n excretory urogram was taken (fig. C). Fortunately sufficient function was pres- 
so that the kidnej's and ureters could be visualized. The advantages of 
excretory urograms in a stud)’' of this typo are of great importance. According 
to the Department of Roentgenology, there was a definite diminution in the size 
of the kidney and ureter on the operated side as compared "with the unoperated 
side. 

Roth children feel fine. In the first instance it is cxtrcmelj’’ difficult to secure 
fohowHip because of the feeling of well being, and in the second case the sub- 
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Fig. 6. A, jo'elogram G weeks after infrapsoas transplant of left mcgalo-uretcr. B, ex¬ 
cretory urogram 6 months after operation. C, rctrogiade pyelogiam 6 months after opera¬ 
tion. 1), latcial pyelogram showing position of meter. 

jective improvement in the child has made tlie parents so extremelj' grateful that 
follow-up should be no problem. 


SUMMARY 

A new operation for megalo-ureter is presented consisting of the transplanta¬ 
tion of the dilated ureter into a trough made by splitting the psoas muscle. The 
acti\dt3’- of the psoas muscle in daily living should stimulate the ureter to im¬ 
proved function. 

The trough should be both as deep and as long as possible and should extend 
from the renal pelvis to within one or two centimeters of the bladder. 
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The psoas muscle sliould bo tightlj’ closed over the ureter with interniptcd 
sutures of chromic catgut and tlio psoas fascia approximated. The kidnej' should 
be .suspended to prevent angulation of the uretoropolvic junction. 

Two children, both girls, arc presented with bilateral mcgalo-urctcrs, each of 
approximately the same grade on cither side. In each instance one side was oper¬ 
ated upon and the other side was loft as a control. 

The results of the ojreration may be regarded to have some merit, although 
conclusive re.sults have j-et to bo obtained and further ca.ses are needed. 

ISIG Professional Bldg., Kansas City 0, Mo. 
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Table 1— Continued 


CONTRACTION- j RELAXATION- 

BY STIMULATION OF 

ANIMAL 

AOTIIORI 

j date 

Base of 
Bloflflor 


1 

1 

1 Hypogastric 
nerves 

Dog 

Elliott 

Fagge 

1907 

1902 

Cat, Dog 

Debaisieux^ 

1912 

1 

j 

1 i 

i 

i Distal cut end 

[ hypogastric i 

1 * * 

Cat 

Dale 

1 Langley & Anderson’ 

i 

1906 

1894 

! ! 

i Dog 

Hanc 

1 

! 1898 

i 1 

1 : 

1 

1 

\ 

1 

i 

Base of ! I 

H3'f)ogastnf; 

nerves 

Cat 

Dale 

Edmunds & Both 
Lewandowsky' 

1906 

1920 

1900 

J 

Distal cut end j 
h\-pog.TStric I 

Cat j Barrington 

j Elliott 

1915 

1907 


1 

1 

1 . 

1 

i 

1 

1 


Cat, Dog j Langley & Anderson | 

1895 

Anterior roots of j 
lumbar spinal i 
nerves j 

1 

Cat, Dog j Langley & Anderson 

1 

1895 


cut ends. Courtade and Guyon (1896) believed that the contraction which 
resulted from excitation of intact hypogastric nerves was solely a reflex phenom¬ 
enon. Elliott (’07), and Griffiths (1894) abvaj^s sectioned the hypogastric nerves 
and stimulated their distal cut ends to avoid reflex changes. Stewart (1899a, 
1899b) observed no difference in unilateral stimulation of an intact or sectioned 
nerve except that excitation of the former caused a passive bulging on the 
contralateral side. The majority of the workers, among them Kuntz and Sac- 
comanno (’44), and Langlej’- and Anderson (1894, 1895) found no essential 
difference in the response obtained from stimulation of intact nerves or of their 
peripheral cut ends. See table 1. 

Most workers believe that a hypogastric nenm supplies onl}'- the corresponding 
side of the bladder. A strictly unilateral response was observed by Griffiths 
(1894), and Stewart (1899a), upon excitation of the distal cut end of a hypogas¬ 
tric nerve. See table 1. Sherrington (1892) obtained a similar result following 
stimulation of anterior lumbar roots of spinal nerves. Debaisieux (T2), Mac¬ 
Donald and McCrea (’30), and Langley and Anderson (1894) reported a slight 
contraction on the contralateral side in addition to the usual homolateral re¬ 
sponse. After an extensive review of the literature Gruber (’33) came to the con¬ 
clusion that the bladder response evoked on excitation of the distal cut end of a 
h 3 ^pogastric nerve was limited in its effect to the corresponding half of the aoscus 
and affected equally all portions of the detrusor muscle. 

It is apparent that there is need for more precisely determined information 
on the pattern of response evoked by activity of the S3^mpathetic outflow. 
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rro\ioiisly, using tlic motliod devised for measuring tlie legioiml netivity of the 
bladder (Ilegrc and Ingersoll, ’-19), iti\ns found dial all regions of tlie bladder 
participate in the diphasic resjjonse follouing bilateral stimulntion of the sym¬ 
pathetic outflow and, in addition, that all portions of the viscus o\lnbit spon¬ 
taneous activity (Ingersoll and Ilegrc, ’ol). The present study uns undertaken 
to ascertain the heha\ior of the detrusor muscle in response to unilateral stimula¬ 
tion of lij’pogastrie ner\cs. 


Min I tons 

Adult cats, anesthetired with 20 mg. Dial (Ciha) and oO mg. ehloralosane 
(per kg, i p.), were used. Following a mhhentral abdominal incision to c\pose 
thehjpogastric and pelvic nones the bl.adder was rotated so that the posterior 
surface was uppermost. On this .surface weic placed small squares of white ad- 
hesue paper each bearing a small black spot in its center. The paper squares wore 
arranged so as to dicidc this .surface into quadrants and segments (fig 1) Bj" 
means of a Cin6-kodak Special Ifl mm. camera, mounted above the bladder, 
photographs were taken at 1 sec. intcivals during the coiii'se of each observation. 
Subsequently, b.v projecting the film onto .suitable papei, measuicmeiits wore 
made and the results plotted of the activity taking ])lncc jici unit length of 
muscle in each segment during each ace. of obseivation. In addition, a kj-mo- 
graph record was kept of the total bladdei rasponso under (onditions of constant 
pressure (Ilegrc and Ingoisoll, MO). A square wave stimulator (Glass) was used 
in alt e\porimonts with the iiistuimenl set to discharge at a ficqiienc 3 ' of 20-30 
per sec , a 2 msec, dclaj- and at a duration latc of ~> msec. 
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Pig. 2. Bladder responses in cat 2, e.Kp. 11. UniJatoral stimulation of a hypogastric nerve 
with all nerves to the bladder intact. Intravesical pressure held constant at 14 cm. water. 

Figures 2-7 are graphic records of muscle activity taking place in each bladder segment 
in response to unilateral stimulation of hypogastric nerves. Each circle represents activity 
taking place during each second of observation. Onset of stimulation coincides with first 
circle of each curve while cessation of stimulation is indicated by an upward pointing arrow 
(except in fig. 7, upper curves, w'herc period of stimulation was 59 sec.). A downward point¬ 
ing arrow indicates side of bladder stimulated. A cross-bar through a nerve indicates section 
of that nerve. Insert; kymograph record of each observation, together with the time of 
stimulation. Abbreviations: II, hypogastric nerve; P, pelvic nerve; Al, A2, Bl, etc., blad¬ 
der segments. 

RESULTS 

1. Effect of unilateral slimulaiion of hypogastric nerves with all nerves to the 
bladder intact. Unilateral stimulation resulted in a prompt diphasic response of 
the detrusor muscle on the corresponding side (figs. 2, 3, 4). The period of initial 
contraction lasted from 8 to 15 sec. and was followed immediately relaxation 
in the same regions. 

On the contralateral side several types of responses occurred. The one most 
frequently observed was similar to that recorded on the stimulated side. In some 
instances the initial contraction was very brief and was followed by a prolonged 
relaxation (fig. 3, Dl, upper curve; fig. 4, Bl, upper curve). Another type of 
response had a latent period of 1 to 3 sec. before the onset of contraction (fig. 3, 
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1 IG 3. Bliidiler ro‘fi)Oii‘<cs in cut 9. Uiiilnlcrjil .Mliiniilatioii nf nc iiorvos wilii all 

nerves to tlic Madder iiitaet. U[n>er eurvea, closed circIeB (exj). 1), riplil iiypopaslric nerve 
stiiaulafed; lower curves, ojicii circles (exp. 2), left livpopastrie nerve stimulated. Inlra- 
vestcal pres.surc licld constant at 1C cm. water. 

As, lower curve; fig. 4, Cl, tipiier curve nttil B2, lower curve). In some regions 
tlie (ietnisor muscle rclnvcd during tliis period of initiul delay (fig. 2, D1; fig. 4, 
C2, upper curve). In the remainder of (he rc.sponst>s relaxation of the detrusor 
"as pronounced and occurred without tlic usual initial contraction (fig. 3, Cl, 
m, lower curve; fig. 4, BI, Cl, C2, Dl, lower cuito). 

The amount of initial contraction per unit length of mtiselc, following tnii- 
latcral stimulation of intact ncrvc.s, showed considerable variation. In one ex¬ 
periment (fig. S, C2 No. 11) the average amount of contraction in the homo- 
lateral and contralateral halve.s of the viscus rvas about equal, while in the other 
studies in this series (fig. 8) marked dilTercncc.s were ex’ident. In two observa¬ 
tions from cat 9 stimulation of the right hypogastric nerve (C9 No. 1) elicited a 
peater response than when the left nerve was e,xcited (C9 No. 2). Similar studies 
■n oat 4 (C4 No. 2, C4 No. 4) also evoked contrasting reactions. Relaxation with¬ 
out previous contraction was a notable feature on the contralateral side in two of 
those bladder studies (C9 No. 2; C4 No. 4). 
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2. Effect of unilateral stimulation of intact hypogastric nerves after section of the 
pelvic nerves. Unilateral stimulation of an intact h 5 ’’pogastric nerve following 
section of the pehnc neiwes ga\"e a prompt and unusuallj’- vigorous response in all 
regions of the corresponding half of the viscus (fig. 5). On tlie opposite side similar 
responses were noted in segments Al, Dl, B2, while in the other areas contrac¬ 
tion occurred after a short latent period. The amount of contraction per unit 
length of muscle was considerably greater on the stimulated side than on the 
opposite side (fig, 9, C9 No. 11). 

3. Effect of unilateral stimulation of the distal cut end of a hypogastric nerve with 
the opposite hypogastric nerve intact and with the pelvic nerves sectioned. The re¬ 
sponse on the stimulated side (fig. 6) was a prompt contraction followed by re¬ 
laxation. On the opposite side all portions of the detrusor muscle exhibited an 
initial contraction which was followed by relaxation in the same regions but most 
of the responses were weak or were delayed 1 to 3 sec. 

The average amount of contraction per unit length of muscle was much greater 
on the stimulated side than on the opposite side (fig. 9, C9 No. 13). 



inroGASTKic \ynvi^ btimuiation 


185 



4 Lffcclof wnlalcral cumulation of the distal cut iml of a hypogastric ncnc xiith 
the opposite hijpogastnc nerve and the pelvic rtciicc sectioned 7'hc t^\o studies 
(^ig 7) are from the same c**!! and difTei from encli other onlj in the side stimu 
lated (right liene, C9Xo 19, left ncr\c, CO No 10) In both obscr\ations con¬ 
traction occurred in all homolatcial and in many contralatcial segments This 
response was often deIa^ed or was preceded l)j an initial rcl ixation on the con¬ 
tralateral Side 

The amount of contraction per unit length of muscle following stimulation of 
the distal cut end of the left hjpogastric nei\c (fig 9, C9 No 10) was about 
the same on both sides of the bladdei Stimulation of the distal cut end of the 
^Jghthjpogastnc ncr\e (fig 9, C9 No 19), howevei, e\okcd a much greater 
contraction on the stimulated side than on the opposite side and, m addition, 
to o\erall contiaction was more \igoious when compared to stimulation of 
the left nerve 


DISCUSSION 

I^ata have been presented showing that unilateral stimulation of liypogastuc 
ueives elicited responses, not only on the corresponding side, but on the opposite 
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Fig. 6. Bladder responses in cat 9, exp. 13. Unilateral stimulation of distal cut end of 
jht hypogastric nerve with pelvic nerves sectioned. Left hj'pogastric nerve intact. Intra- 
sical pressure held constant at 11 cm. water. 


ie of the bladder as well. On the stimulated side there always was a reasonably 
ompt contraction of the detrusor muscle which was followed usually by relaxa- 
m in the same regions. No particular area on the stimulated side could be said 
be more active than an 5 ’- other region. 

On the contralateral side of the viscus unilateral stimulation evoked more 
an one type of response. Slightty over half were similar to those observed on 
e stimulated side. In some regions, especially near the fundus, the contractions 
jre of extremely short duration and were usualty followed by prolonged relaxa- 
)n. Another type of response recorded from the contralateral side had a latent 
:riod of from 1 to 4 sec. before the onset of contraction. As a rule, the contrac- 
m when it appeared was vigorous and was followed by the customary relaxa- 
)n. Sectioning of the nerves and stimulation of their distal cut ends had a 
ndency to delay the onset of contraction. In a few regions the initial contrac- 
m was preceded by a very brief relaxation. In other areas this relaxation per- 
sted throughout the period of stimulation. 

The amount of contraction per unit length of muscle varied within wide limits 
the same and different bladder studies. In one series of observations from the 
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1 10 7 ]ll'id<lcr rcspon&os iii c it 0 Uiiil itcnl fitiniulntioii of (list il tiit end of left li> po- 
Rastric nen 0 ui e\p 10 (low er cun ct, open i irclc3),niui of dist il cut end of ngfit hipogintric 
norvejnc\p 10 (upper curve'*, closed circles) Fclvir nerves sectioned Intrivcsicnl pres 
sure held constant iit 11 cm v\ ater 

same cat (CO) stimulation of the right hypognstrie iieivos regularly ohcitcd a 
greittr contraction, in both halves of the visciis, than stimulation of the hjpo- 
gastncncivcs on the leftside This held true following c\citation of intact nerves 
or of their peripheral cut ends In two studies from anothei cat (C-l) similar re¬ 
sults were recorded In all of the studies, irrospectiv e of the side stimulated, the 
average amount of contiactiou on the homolateral side alwaj s exceeded, though 
soffletimcs only slightly, the average amount of contraction obtained fiom the 
contralateral side The least icsponsivc areas m any single observation weie al- 
'7ajs on the contralateral side, generally along tlic lateral margin and adjacent 
* "ithin, the fundie portion of the vuscus 

One factor which was thought by many vvorkers to influence the amount of 
contraction and subsequent relaxation was the intravesical pressuie at the onset 
0 stimulation McCrca and IMacDonald (’34) regtilail} elicited inhibition of 
' Kical activ ity upon stimulation of tlie hypogaslrics at a good level of pressure 
as well .as Mollanby and Pratt (’39), found that when the intravesical 
Piessure was low, bladder contractions were obtained According to the latter 
"vestigators, if the pressure was then laised and the same stimulus applied, the 



E. H. IKGERSOLL, L. L. JONES AND E. S. HEGRE 


SEQUENCE or SEGMENTS CONTRALATERAL SIDE* AI,BI,CI,0f.BE,C2 
SEQUENCE OF SEGMENTS HOVXATERAL SIDE* B3,C3,A2,B4p4,02 


ALL NERVES INTACT 


Fig. 8. Graphic representation (prepared from data in figs. 2-4) of the amount of con¬ 
traction per unit length of muscle in millimeters in response to unilateral stimulation of 
hypogastric nerves with all nerves to bladder intact. Relaxation following contraction is 
not shown. Regional activity is grouped into homolateral (indicated by upward pointing 
arrow) and contralateral blocks. Sequence of segments in each of blocks is from left to right. 
Abbreviations as before. 


SEQUENCE OF SEGMENTS i CONTRALATERAL SIDE.AI,BI,CI)3I,B2.C2 
SEQUENCE OF SEGMENTS. HOMOLATERAL SIDE>B3,C3,A2,BV4,02 


• Latent period In seconds 
H Controction 


C9#^ll /I. 


C9i(t|3 /fv 


-p p p p.\; -.p pA -P 

Fig 9 Graphic representation, prepared from data in figs. 5-7, of amount of contrac¬ 
tion per unit length of muscle in millimeters following unilateral stimulation of hypogastric 
nerves Relaxation following contraction is not shown. Abbreviations as before. 
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initial contraction obtained was small and the subsequent rcln\ation large In 
our cxpcnments the amount of picssure within the bladder seemed to Imvo little 
effect upon the amount of contraetion and subsequent lelaxation but we did 
obtain marked differences m the amount of contraction by stimulating diffeicnt 
sides of tlio same bladder. In a previous report (Ilcgie and Ingorsoll, MO) evi¬ 
dence was advanced to .show that the prcslimulatory volume was of greater 
significance than the iniraiesical prcssuie in determining the amount of con¬ 
traction and resulting rcla\ntion. 

The responses which linvc been obtained fiom unilateial stimulation of intact 
nencs ami of their distal cut end.s indicate a much more eAtensivo bilateral mcr- 
\atioii of the detnisor muscle than has been suggested heretofore. It is reasonable 
to assume fiom tlic=c data that all regions of the lisciis are supplied by each 
hypogastric iier\e. However, the richncs.s of the supply is variable, not only to 
the contralateral side, but to the .same .side as well. 


SUMMMtV 

Unilateral stimulation of hypogastric nerves alwaj.s elicited on the coiiespond- 
ing side a piompt contraction of all portions of the detrusor muscle wliieh was 
followed immediately by relaxation in the same regions. 

On the opposite side .slightly over one-half of the iespoii“cs, following uiiilat- 
oral stimulation of hypogastric nerxes, wore similar to those observed on tlio 
stimulated side, .kiiother group of icsponses had a latent period of from 1 to 4 
SCO before the onset of contraction. Sectioning of the ncracs and excitation of 
their distal cut ends had a tendency to Icngtlicn the latciil period. In the re¬ 
mainder of the responses elicited from the contralatoral side the initial reaction 
was one of relaxation. In some regions this was followed by coiitiaction and 
subsequent relaxation; in others, rclaxationwas the only icspoiiso. 

The .amount of contraction |iei unit length of muscle in icsponsc to unilateral 
stimulation aaried within wide limits in the same and different bladders. .See- 
honing of the nerves or altciing the intravesical piessiiie did not materially 
a ect the result. The ax'orage amount of contraction on the homolatcral side 
a w.aj8 exceeded that obtained from the opposite side The least responsive areas 
® anj single obseivation were on the contralateral side, gencially along the 


lateral 


margin and adjacent to or, wothiii, the fundie portion of the bladder. 


ese studies indicate a mueli moic extensive bilatcial nnieivation of the 
nnoi muscle by hypogastiic nciwes than has been previously .suggested. All 
bilTV^ bladder wall were found to be supplied by each hj'pogastiic nerve 
le richness of this niiieiwation was quite x'aiiablo, especially' on the coiitra- 
f^ia side, near the lateral maigin of the viscus. 
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STRIATED AIUSCEE FIBERS Ol-'* Tllli: MUSICAL XECK 
i:UXEST units, a. KSTJ.V COMAUU an» I. M. KEINGOLO 

From the Paraplcrjin ntifl PalholofjU Services of the Veterans Administralion Ifoftjn’tal at 
Long Beach, California, and the Department of Sitrgcry-Urologtj, School of Medicine, 
University of California at Los Angeles 

Previous studies'' - dealt with pliysiologiu observations of the vesical nock 
following luidcndal nen'o anesthesia' and inidendal nerve stimidation." These 
observations were explained on the basis of nimtomieal findings of intertwining 
smooth and striated muscle fibci-s at the bladder neck as reported in the litera¬ 
ture.*' ''' “' *'' The pui'iiose of our inve.stigation wns to confirm the presence of 
striated fibers in shavings obtained by transurethral re.scction, to endo.seopically 
find their location and to examine them for po.s.siblc irathological changes. 


i'noci;nnitn .vxu itisui/rs 

Twenty-one paticnt.s were investigated. All but, one, who had an cindiiral 
abscess, suffered from traumalio lc.sions of the .spinal cord or cauda crpiina. 
Fifteen paticnt.s had upper motor neuron lesion.s and .six had lower motor neuron 
lesions. Of the latter group, two patient.s hud a secondary lower motor lesion 
following a subarachnoid injection of absolute alcohol for the t reatment of skeletal 
spa.sticity and otic had a degenerative le.siou of the cord below his original level 
of T-9, Three patients with levels at Co, CG and T5, respectively, had incomplete 
lesions, while the rest had physiologieid or anatomical transection.s. The spinal 
cord level ranged from CG to LI and the age from 19—M years. The time interval 
between injury and vesical neck resection wa.s from six mouths to two years in 
the majority of eases; four patients underwent surgerv Ijotwecn 5 and S years, 
respectively. 

The Stern-McCarthy and Baumrueker instruments were used for resection. 

10 tissue was retrieved from the bladder neck proximally to the vorumontanum. 

The strips of resected tissue were submitted to the laboraforj’ in bottles con- 

for publication Fcl)riinry 27, 1953. 

Comurr, A. E. and Moulton, S. 11.: The role of nerve blocks in inannKc- 
bladders: spinal nnesthesin, subarachnoid aloohol injections, 

*BoA and vesical neck anesthesia. .1. Urol., G3; GSH-CGG, 1950. 

its Ktffnir ElTect of electric stimulation of the pudenda! nerves on the vesical neck; 

935, JunoToS^*^ function of cord bladders: a preliminary report. J. Urol., 67: 925- 

certaincs 
pp.312- 


affec^inn^!’ } ' dc la branclic pcrin<5alc dcs nerfs honteux internes dans < 

^21, 1899 dc I’urCtrc ct du perinde. Arclu Provin 9 ales dc chirurgic, 

and Gmbryological and physiological studies of the trigone 

V 34: 279-307, 1920. 

the blTflrio..■ i''* Anatomy, phj'siology, cmbrj’ologj' and congenital abnormalities of 
^0-. 2: ^Icdicine, Surgerj', Spccialtie.s, Philadelphia: F. A. Davis 

Sure. ^Vesson, M. B,; The anatomy and surgery of the trigone. Arch. 

* M r> O ^ ’ t 1. 

Uroloev/^^Q. musculature of the bladder. Proc. Boy. Soc. Mod. (Section 

7 eiijqI 1926. 

I’asaden-Y ’ poid* Postoperative urinary incontinence. Western Section, Am. Urol. Assoc., 
'-aa, uauf. May 19-22, 1952. 


191 



192 


E. BORS, A. E. COMARR AND I. M. REINGOLD 



_^Fig. 1. A, section of vesical neck showing surface of transitional epithelium with under¬ 
lying stroma, mildly infiltrated by lymphocytes. In deeper portion of section there are 
bundles of striated muscle, some in close proximit}’’ with bands of smooth muscle. B, sec¬ 
tions of striated muscle. Alild interstitial edema and small collection of i}'mphoc}'tes and 
histiocj'tes are present. 

taining formalin and labeled according to a clock pattern, the code of which 
was unknown to the pathologist. The strips consisted of from six to approxi- 
matel}’’ forty segments of grayish pink, irregularly smooth and rubber}^ tissue, the 
largest segments of wliich measured 2.0 by 0.5 b}' 0.5 cm; the amount of tissue 
varied from 1.8 to 5.2 gm. The tissue Avas embedded in paraffin and stained with 
hematoxjdin and eosin; where necessaiy, special stains Avere used (Van Gieson, 
Masson, fat). 

Microscopicallj', the segments of tissue consisted for the most part of fibro- 
muscular (smooth muscle) tissue. Many of these strips shoAved edema and foci of 
l 3 ’-mphoc 3 des and histiocytes. In segments of vesical neck (fig. 1, A) the mucosa 
consisted of flattened transitional epethelium and the stroma of moderately 
edematous connective tissue mildly infiltrated AAuth lymphocytes. Underljung 
bands of smooth muscle Avere in close proximity to bundles of striated muscle 
which AA’ere lying deep in these strips. In other segments, bundles of striated 
muscle were separated by edema and collections of polymorphonuclear leuko¬ 
cytes, lymphocytes and histiocytes (fig. 1, JS). In many areas the striated muscle 
AA'as undergoing degenerattye changes and earty fibrosis (fig. 2, A). In still othei 
segments, bundles of striated muscle AA^ere replaced and surrounded by fibrous 
tissue (fig. 2, B). 
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. Flo .. A, (IcRcncration and mild fdjrosis of strinlod mu'sclo fdjcrs, Artcfiicluiil slirink- 
log of mu'clo mibstniiro from siircoli'inma. ](, Imndics of iilropliic striated museio sur- 
roundofl hj liands of replacenient filiroiis tissue. 


In all 1 nt two instances, striated fibers ivere demonstiiitcd in tlio shavings of 
the anterior lip between 3 anti 9 o’clock, while the posterior lip eontainccl only 
smooth muscle fibers. 


The clinical results of mictuiition of the lo patients with upper motor neuron 
lesions« ere good in eight and poor in seven cases. In all eight, striated fibers weie 
oiind in the anterior lip. Of the 7 cnsc.s, five did show evidence of leseeted .stiiated 
iberenhilo two did not. Four of these o eases had a temiiouii)’ good lesiilt (C7, 
<1 T7, Til), while the fifth (Tl) never responded to the icsection. Both eases, 
" osc fis.siie e\amination failed to show striated fibers, veie quadriplegics. 

10 results from resection wete good in all six eases with lower motor neuron 
teions and striated fibei.s could be demonstrated in all instances. 


DISCUSSION 

Anatomical desciiptions of extension of stiiated fibeis to the vesical neck aie 
in'mo'^'^ RochoF in 1899, We.ssoiF* '■ in 1920 and 1930, young and Wesson* 
y ^ AlcCiea' in 1920 and EllioF in ]97)2. These investigations, based 
a gross and microscopic examinations of adult and embryologic specimens, 
icate that striated fibem of the urethral sphincter mingle with smooth fibers 
tiwH “"terioi urethial mucosa and contiibiite to the foiniation of a func- 
have bladdei “sphincter.” It is surprising that stiiated muscle fibers 

ous\ "l°*^ found in the tiansurcthrally lesected tissue. This tissue was vari- 
fibrif by authors as: “fibromuscular prostatic hyperplasia,”* “adeno- 

uia oils hyperplasia, inflammatorj’- muscle, smooth muscle,”* “hj-portiophy 

urmarv *’ barney, J. F. and De Hosa, F. P.; Transurethral resection for relief of 

’ Emmett I I "iO' neurologic lesions J. Urol., 63: 309-318, 1060. 

rc.oi’iul'Tf’i Anderson, R. E.* Statistical and anaij'tic revieiv of 

01 transurethral resection for cord bladder. J. Uiol., 66: 36~59, 1951. 
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of muscle, fibrosis,”'® “hyperplasia of muscle and inflammatory, adenofibrom- 
atous hyperplasia,”" and as “fibromuscular tissue, round cell infiltration in 
fibrous tissue.”'® The failure to mention striated muscles in the shavings is the 
more astounding as most authors recommend resection along the entire circum¬ 
ference'®- '®-and very few restrict their resection to a small localized 

area of the bladder neck.'®-Some authors,®- 2»- 21 however, have intentionally 
attacked the external urethral sphincter distally to the verumontanum by exci¬ 
sion or electrofulguration, a procedure which, tliough purposeful and successful, 
differs anatomically from our opei-ation. 

The recognition of the physiologic significance of an external bladder “sphinc- 
ter””, led consequently to the endeavor to differentiate malinnervation of 
this “sphincter” from structui-al contracture by means of pudendal nerve anes¬ 
thesia.' The previous observation of contraction of the vesical neck on stimulation 
of the pudendal nerve® finds further corroboration by demonstration of striated 
muscle fibers in the presented slides and confirms the veracity of a h 3 'pothesis 
which was based upon the work done by others.® - •<". i>. 5 , c These flbers are closer 
to the mucosal surface than suspected. Thej^ are of necessity innervated by a 
somatic nerve and consequently the pudendal nerve .supiilies motorically an area 
which extends through the anterior and lateral aspects of the prostatic urethra 
and includes at least the urethral slope of the anterior vesical lip. 

Thus the theory of micturition of the adult, based upon roentgenologic ob¬ 
servation,®® receii'es additional support and the striated urethral sphincter 
cannot be considered to be a mere auxiliary muscle, because its muscular tone is 
significant for the respective condition of the detrusor. Since these structures 
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rccDuc a rociprooal innervation from the same cord segments, by somatic and 
autonomic fiboi-s, rcspeclivelj, the difTereiue of miituiition hetwocn infant and 
trained child cm be bettoi understood considering tlint tianiinR follows chrono- 
logicalh other mnnifestations of m\ 0111117011011 , eg, walhing 
The observed pathological chnngcs of degeneration, iiifl immatioii and fibrosis 
of the striated fibershavea faither leachmg functional implication because of the 
Ultimate piovimitv between striated and smooth muscles Fibrosis leads 
cvcntualh to structural (ontraitiiio of the \csical neck, vvliieh can be eoiroetcd 
bj a tcnotomv-like procediiie, in somciascs, espcei illy with lower motor neuron 
lesion, ns little as 0 5 gm of tissue will, if removed, make the dinoicncc between 
retention nnd voiding llmhial transurethral resections with removal of large 
amounis of tissue (more th 111 o 0 gm ) are unncccssarj 111 patients with spinal 
cord injuries, since tlip'-e iiitlividuals have notoiiouslv small jiiostatcs (eveept 
older men with prctraumatic proslatic enlargement) and since it is the vesical 
neck rather than the prostate w Inch causes the bladder imbalance 
In analyzing the results of onr treatment in these twentv-ono patients, the 
instabilit} of a cord blnddci” is again demonstialcd 111 that 1 jiaticiits (three 
with lower and one with uppci niotoi neuron lesions) needed icsoclioii, .5, 0 nnd 
S jeirs, respectiveb, after injury 

Is was to be expected aecoiding to the rationale of treatment, discussed else¬ 
where,'’ the results were more favoiablc m the D patients with lower motor 
neuron lesions than m the fifteen with upper motor neuron lesions However, the 
eontinence ol patients with lower motor neuron lesions is onsilj jeopardized, this 
"as the case in one of the siv patients nftci the remov al of a 2 gm of tissue from 
the entire circumfcrcnco It should he possible to nv old tins conclition bj'n gindual 
resection, performed in several sessions 

Of the 7 patients with upjicr motor neuron lesions, who did not lespond to 
resection, two weic pnrnplegios nnd five were quadriplegics Uestoiation of 
adder function in cjuadriplegies is moie difiiciill to ncliiev c than m painplegies, 
even auvihaiy proeedmes fad icadily m these patients, such as pudendal ncuiot- 
cnij or ncurotripsj, because of the absciiee of volitional abdominal inessuio 01 
e use of hands, essential for bladder empfv ing after the pelv le floor has boon 
Paraljzed Pudendal neuiotnpsics were done m two paiaplegics witli good lesults, 
one quadriplegic with an equivocal result, mictuiition being unieliablc, and 
'n another quadriplegic witha pooricsult Tinco other cpiadriplegns underwent 
" endal nerve anesthesia but tlio result was cither equivocal 01 the lesion (m 
n'en incomplete to justify destructiv c surgcij of the pudendal 

®'Porience during a fiv'o year peiiod with 210 icsootions in 144 pa¬ 
lm bought us that m many instances a lesection of the pi ominent posterior 
rem"* icstoie function, this indicates that the strnctuial contracture 

iin confined to smooth muscles Onlj' when this opeiation fails 01 when 
one^*^ “"“lor neuron lesions do not respond to pudendal nerve anesthesia, must 
additional contracture is caused by stiiated fibers, this condition 
■■oquires an extension of the lescction to the anterioi lip Extieroe caution is 
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advisable in cases -with lower motor neuron lesions; not to resect too much is 
the rule because these patients, who by virtue of their cord lesions tend to show 
stress incontinence, easily become completel}’- incontinent. Primary complete 
resection around the entire circumference should be the exception rather than the 
rule in patients with cord injuries. 

Why no striated fibers could be recovered in 2 cases from corresponding places 
where thej’^ were demonstrated in nineteen instances, is not understood. Explana¬ 
tions such as individual varieties or depth changes of the striated fibers, are 
offered as a mere conjecture. 

The significance of striated fibers at the described location may be of interest 
to the urologist ■who treats, besides traumatic paraplegics, patients with obstruc¬ 
tive uropathies. Incontinence after resection need not be due to direct trauma of 
the urethral sphincter distallj-^ to the A'cimmontanum, but (that muscle) may be 
indirectly -weakened by injuiy of striated fibers during the resection of the an¬ 
terior prostatic commissure. 


STOIAIARV 

A systematic histologic examination was done of transurethrallj' resected 
tissue from the vesical neck of 21 patients -with spinal cord lesions. 

This examination showed striated muscle fibers of the anterior circumference 
of the bladder neck and anterior vesical lip in nineteen of the 21 subjects. 

Degeneration, infection and filjrosis were present in these fibers, which are 
located in close proximity to smooth muscle fibers and in shallow relationship 
to the mucosa. 

The literature of anatomical studies is reviewed. 

The significance of the findings is discussed for physiological and pathological 
bladder function. 
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SCHISTOSOMIASIS OF THE UHIXAHY BLADDER: WITH 
SEIIIAL BIOPSIES UNDER ITIERAPA' 

C. DUDLEY MILLEU, FRANK I>. IIRANCATO, Pli.D. ANn RUDOLPH 
J. MUELLING.Jn. 

From the Deporltncnto oj Urology nriit Pathology, U.S.P.II.S, llorpilal, Seattle, lUns/,, 

Cases of parasitism I)y tlic diecious blood fluke of Bilhnrz, Schistosoma 
haematobium, have been rarely cnooiintorcd by pliysiciniis practicing in the 
temperate zone. Modern transportation, however, 1ms shortened tlic di.stance 
between tbe ancient endemic foci of this parasite, Egj'pt and adjacent areas, and 
tlio rest of the world. It therefore Irehooves the phy.sicians in noninfected areas 
to be aware of this c.votic disease and to liavc some knowledge of 1) its clinical 
ami patbologic aspects, 2) diagnostic procedures, and 3) the most elTectivc 
therapeutic measures. 

Some fear has been expressed that this pamsilc might become endemic in other 
areas. Since its complc.\ life cycle is dependent upon the e.\istcnce of suitable 
tnolluscan hosts, the geographic distribution of S. haematobium is governed by 
the presence of certain nonopcrculatc snails (Bulinus, Physopsis, and possibly 
Lymnaca) (Belding; Craig and Faust; Faust, 1039; Mnekic, ct nl; Strong), to 
which it is adapted. These genera of snails, for the most part, arc common only 
m southern Europe, Africa, and western A.sia; thus the pos.sibility of e.\tcnsion 
of this blood fluke to other regions is .somewhat remote. 

Several other aspects of Schistosoma haematobium infection require comment. 
Faust (1939) estimates the life of the adult para.site in the Immnn body at about 
twenty years; moreover, though the adult parasites mny be killed with therapy, 
the pathologic reaction to the ova continues. The symptoms may bo somewhat 
nummal for years, and the euro rate with the nvnilablo drugs is not high (Cum- 
®>ags; Faust, 1939). Thc.se aspects prompt us to repoi t this case. 

Since the case reported by Peacock and Vocgtlin (1935) is thought to bo 
eubtful by Faust (1939), tins apparently- represents the first authentic case 
reported from the State of Washington. 

C.rSE UEPOIIT 

,, year old white foreign seaman was admitted to the urological service of 
on'l ^ ^ ^ Ilo-spital, Seattle, Washington on August 22, 1952, complaining 

“leral flank pain of 5 months’ duration. The pain radiated to the pidric 
in^'T I'wie, he had an episode of painless hematuria which subsided 

priori" was no history of injury or passage of calculi. Eight day's 

hi / ° ‘rr'rnission, he had frequency, urgency' and dysuria which persisted. Past 
hadT^ .repealed that the patient was of Greek e.\traction, born in Egypt, but 
the ^ rVustralia since cbildhood. Even though working as a seaman for 

hist''^'^^ ^ yaars, he presented no history’ of exposure to infection. Tbe family' 
fry was irrelevant. He had the u.sual childhood diseases with no sequelae and 

Accepted tor puldication June 25 , 10 . 53 . 
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had been in relatively good health during young adult life. There had been no 
operations or injuries. System review failed to reveal any pertinent information. 

Blood pressure, temperature, pulse and respiration were within normal limits. 
The aAmrage weight was 176 pounds, but the weight on admission was 144. Part 
of his weight loss could be explained in that his captain suspected appendicitis 
and withheld solid foods. Except for lower abdominal tenderness on palpation, 
the physical examination was normal. 

Excretory urograms re-\'’ealed normal-appearing kidneys. No calculi were 
identified. Ejm excretion was normal on both sides in 5 minutes. The left pelvis 
showed a somewhat bizarre appearance which was thought to be a normal ana¬ 
tomical variation. There was some dilatation, assuming an “S-shaped curve”, of 
the lower ureter on the left. The dorsal and lumbar \'ertebrae showed no changes. 

On admission the hemogram was within normal limits. The Kahn Standard was 
negative. The urinalj’'sis was normal. Subsequent microscopic urinalyses showed 
erythrocytes because of C 5 'stoscopies and biopsies of the bladder. Culture of the 
urine showed no growth. Three 24-hour urines for acid-fast culture were reported 
as negative on Lowenstein’s, Petragnani’s and cooked blood agar media. Stool 
examinations showed an occasional Giardia lamblia cyst. 

Eosinophil counts of the blood were made during the course of the disease and 
treatment. On September 12, 1952, the Avhite count was S,000/mm. with IG per 
cent eosinophils. 

Total circulating eosinophil counts* were as follows: 


9/12 

G80/mm. 


10/24 

GOO/inm. 


9/13 


Fuadin 

10/27 

481 /mm. 


9/17 

970/inm. 

Fuadin 

10/29 

375/mm. 


9/19 

1054/mm. 

Fuadin 

10/30 

487/mm. 


9/22 

1012/mm. 

Fuadin 

10/31 

544/mm. 


9/24 

900/mm. 

Fuadin 

11/5 

463/mm. 


9/2G 

G24/mm. 

Fuadin 

11/7 

500/mm. 


10/1 

875/mm. 

Fuadin 

11/10 

260/mm. 


10/6 

5G2/mm. 

Fuadin 

11/12 

3G0/mm. 


10/3 

626/mm. 

Fuadin 

11/14 

218/mm. 


10/8 

745/mm. 

Fuadin 

11/18 

330/mm. 

(Hetrazan) 

10/10 

533/mm. 

Fuadin 

11/19 

325/mm. 

(Hetrazan) 

10/13 

737/mm. 

Fuadin 

11/21 

231/mm. 

(Hetrazan) 

10/15 

581/mm. 

Fuadin 

11/24 

250/mm. 

(Hetrazan) 

10/17 

&JS/inm. 

Fu.adin 

11/26 

330/mm. 

(Hetrazan) 

10/18 


Fuadin 

11/28 

206/mm. 

(Hetrazan) 


Examination of urine for ova and miracidia was negative on September 13, 
when Fuadinf therapy was instituted. Miracidia were seen on only two da}'^s, 
September 16 and 17 (fig. \,A). 

Ova were seen on the two succeeding days, September 18 and 19 (fig. 1, B). 

No parasites were found on September 30, October 2 and 7. A culture of the 
urine on October 2 revealed Escherichia coli. Daily urinalyses from October 14 
through October 23 and October 27 through November 6 failed to demonstrate 
the parasite. Final urinalysis on November 25 was within normal limits. 

* Normal range in this laboratory, 200-300/mm. 

t Winthrop Stearns, 6 per cent stibophen. 
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"ellshnV^’n''^^ of S. haematobium lying umiclst calcium oxalate crystals. Tciminal spin 
ftvn ’ nuruc'ulium auncara brenkinc ihrouiih slmll of ovum. O’, lirat bloosv to suo 


issccii.„,.. . ..... ---^-- 

^^aiidoiitir • ^ connective tissue cells with sparse to moderate infiltrate similar to 

^^ginninp p ccHul.ar infiltration. E, October 29,1952, subacute reaction A\ith 

November l"io“o^*ATterminal spinels scon at upper ccntei. F, final biopsy 
'»tJo- Mucosa has been desquamated, Lesion progressing to chronic stage. 

29, 1952, cystosopy levealcci bladder mucosa that appeared to be 
tounM areas. These xverc composed of a small j^ellou* center siir- 

Thel^* ^ P^^rly gray border xvith a circumferential inflammatoiy reaction, 
submucosal and measured 1-2 mm. in diameter. 

suspected and a biopsy was taken of one aiea. Although 
from h orifice was edematous, clear urine was seen flowing freely 

some ova * prtthologic report from the first biopsy showed no schisto- 
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On September 9, 1952, cj^stoscopy again disclosed infected mucosa with 
multiple yellow follicles in the posterior and lateral aspects and the base of the 
bladder. A biopsj^ confirmed the diagnosis of schistosomiasis. Subsequent exam¬ 
ination on October 29, 1952 revealed that the reaction had not completely sub¬ 
sided. The biopsy on this occasion showed Schistosoma present in the bladder 
mucosa. On November 17, cystoscopy showed several areas of reaction still 
present and several small elevated lesions remaining. Biopsy again showed o^'a. 

When the diagnosis of schistosomiasis of the bladder was made, the patient 
was placed on a course of Fuadin. This consisted of an initial daily intramuscular 
injection of 1.5 cc, 3.5 cc and 5 cc, followed bj' 5 cc every other da 3 ’’ for 16 doses. 
A rest period of 2 weeks ensued. Even though improvement was noted, bilateral 
flank pain persisted. Examinations for ova dui’ing the rest period were negative. 
Because of the persistence of s 3 mptoms, Hetrazan* therap 3 '^ was given for tAvo 
Aveeks. The patient became asymptomatic and A\'as discharged fit for duty to 
rejoin his ship. Adequate folloAA'-up for five to ten 3 mars Avas adAused. 

Patholog 3 ": The bladder biops 3 " of August 29 shoAA-ed mild chronic C 3 ’^stitis. 
There AA'as a slight eosinophil infiltration. 

The subsequent biops3" of September 9 rcAmaled the ova of S. haematobium. 
The ova appeared Avith distinct terminal spines Avhen the plane of section A\'as 
proper to include this feature. The shell had been folded and retracted by fixation. 
The internal structure AA'as composed of small basophilic nuclei nestled in baso- 
phihc granular amorphous material. In man3'^ instances this had also been 
differentiall3'’ shrunken b3' fixation. Occasionall3’-, medium to large cells AA'ith a 
vesicular nucleus and a pale eosinophilic, slight^’’ granular cytoplasm Avith in¬ 
distinct C3doplasmic boundaries AA'ei'e seen to lie immediatel3’’ inside the shell. 
The presence of these OA'a had provoked three histologic pictures in the immedi- 
atel3'' surrounding tissues: 1) A group of ova la3’' in proliferating connectiAm tissue 
Avith a sparse to moderate eosinophil infiltration. This Avas admixed AAdth mono¬ 
nuclear cells and sparse numbers of neutrophils. The infiltration AA'as quite intense 
immediatel3' surrounding the OA'a and then became moderate for a small distance. 
An intense ring of infiltrate Avas seen at the periphery of the reaction (fig. 1, C). 
2) An intense response AA'ith necrosis in the center Avas ringed by a band of pro¬ 
liferating connecth'e tissue cells AAith a sparse to moderate infiltrate similar to 
the foregomg and an outer ring of intense cellular infiltration (fig. 1, D). Biopsy 
(September 9, 1952), necrotic tuberculoid type of reaction. 3) This t3'pe Avas 
much older. The OA'a were surrounded by giant cells of the foreign body type and 
la3' in little masses in dense fibrous tissue. Cellular infiltration Avas extremely 
sparse and limited to a feAV monocytes and lymphocytes. Occasionally, this reac¬ 
tion presented a center of brightly eosinophilic, smudged material. All of these 
reactive foci lay in the submucosa which AA'as edematous and thickened. There 
Avas a scant infiltration of eosinophils, monocytes and lymphocytes. An associated 
vascular reaction in the small vessels Avas manifested by slight to moderate 


* Lederle Laboratories Division, American Cyanamide Co., Diethyl Carbamazine 50 
me tablets. Hetrazan was used empirically. Its efficiency cannot be determined since 
improvement was noted during Fuadin therapj'. 
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intimal liyperplasia. The advontifia was also aclivc, onn vessel presenting an 
adventitial cell in mitosis. The iniieasa prcseiilcei some infiltration with eosino¬ 
phils. 

liesolution of the le.sion had hegnn in the biopsy of October 2!) and the in¬ 
tensity of the reaction had (piieteil markedly (fig. 1, E). The ova were ealeifydng. 
Some of the ova were completely ealeified while others were in early stages with 
remnanl.s of internal structure being seen. Foreign boely giant eell.s wore plentiful 
in juxtaposition to the ova. The fibroblastic proliferation wn.s now replaced by 
more mature collagenous ti.s.suo. This bad .served to eomjirc.ss the ova-eontnining 
foci. Only scattered eosinophils were noted. The infiltrate, though sparse, was 
composed of lymphoeytas and monocytes. The va.seiilar reaction wa.s subsiding. 
There remaineil some .slight medial thiekening and an oeeasional plump endothe¬ 
lial cell. 

The healed fihrotie .stage (fig. 1, P) wa.s seen in the last biop.sy. At this stage 
the ova appeared to be eompletidy ealeifieil. T'herc wa.s dense fibrosis of the 
6 uhmueo.sa Burrounding the ma.s.-c.s of ealeified ova. A similar reaction was 
pre.scnt in the arc.a.s of muscular involvement. Only a few .scattered cells were 
noted; thc.se were predominantly lymphocytes and monocytes. Eosinophils were 
a rarity. One .section showed small ne.sl.« of tran.sitional epithelium beneath the 
surface a.s though chronic cystitis wore developing. 

DISCCSSIOX 

Ihc patient wa.s referred to this hospital with a diagnosis of urinary calculus. 
The first inkling of his actual disease came from cystoscopy. The eystoscopio 
appearance of this lesion has been termed eharnctcristic (Maker tpiotcd Rilra, 
Campbell, and Cummings). Gelfaiid cmphnsizc.s that a normal appearance of a 
iladdcr on cystoscopy docs not rule out scliislo.somiasis and biop.sy should bo 
one. As the therapy progressed, the eosinophil count decreased. With the known 
Wgancs of eosinophil counting, the relative fluctuations are not considered of 
aaportanco. Although the eosinophil count i.s usually elevated, some cases do 
Mtshow this feature (Goldcy; Miller). This patient entered with bilateral flank 
pain.Excretoryurograms showed an S-.shaped dilatation in the lower left ureter, 
ema of the lelt ureteral orifice was present on cystoscopy. Gelfand considers 
Ko findings significant in patients known to have schistosomiasis. I’erhaps this 
u lent had ureteritis concomitant xvith cystitis, although retrograde studies 
We not done to confirm this. 

of 1 I'll parasite, it is difficult to state where the infection 

,. ^^wan, of Egyptian nativity and Australian residence, occurred. The 
bout" f 1 sj’mptoms for only 5 months with one 

?. ‘'^'"“tiiria during that time. He denied having hematuria at an.y pre- 
' mils time. 

characteristie, ova or miracidia in the urine is diagnostic, 
infe't'^*^’ points out that C53 people suffering form S. haematobium 

period''*' American Hospital in Tanta, Egypt in a two year 

’ parasites were not demonstrated in their urine. In our ca.se, no ova 
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or miracidia were seen before tlierapj"- was begun and tlien only on four successive 
days. For this reason cystoscopy and biopsy are probably the most efficient and 
quickest methods for making the diagnosis. In fact, Gclfand and Sayegh recom¬ 
mend that the biopsy material be crushed between two slides and examined under 
subdued light. IMore than one examination may lie necessaiy to establish the 
diagnosis. 

There is some indication in the second biop.sy that more than one shower of ova 
had become implanted in the bladder as lesions of different ages were seen. This 
is characteristic of the infection as long as the adult parasites are alive. The biop¬ 
sies themselves show the classic picture of the disease as given in the major texts 
in this field (Belding; Craig and Faust; Faust, 1939; Mackie, et al; Strong). How¬ 
ever, none of the authors gave a time relationship between the stages, either 
with or without treatment. The resolution of the acute lesion to the chronic 
fibrotic H'pe of reaction is presented. These are oriented in point of time with 
the Fuadin therapy. It is interesting to note that the gradual disappearance of 
eosinophils from the blood was coupled with their disappearance from the tissue. 
The vascular reaction has been thoroughly studied and Belding, quoting Koppish, 
mentions that the penetration of the ova into the tissues is accomplished, in part, 
by pressure and an endothelial and subendothclial reaction in the vessels. The 
reaction of the host tissue to the ova is said to be due, initiall}’’, to lytic secretions 
from the miracidia within the egg shell (Belding; Faust, 1948). Diffusion explains 
the circular configuration of the lesion in the beginning (Faust, 1948). The sub¬ 
sequent picture is that of a foreign bodj’’ reaction. Calcification is the usual fate 
of an ovum. Dense fibrosis and contracture wall off the offending foreign matter. 
These lead to dysfunction of the organ in which they are taking place. In this 
regard, an article by Saj^egh is most interesting. 

A^fiien the diagnosis is made, treatment may be carried out with tartar emetic 
or .stibophen (Fuadin). Therapeutic schedules are carried in the major texts 
(Belding; Craig and Faust; Faust, 1939; Mackie, et al; Strong) on this subject. 
The success of therapy may be judged, either by finding viable or nonviable ova 
in the urine or b}’’ biopsy of the bladder showing calcification of the ova and 
resolution of the acute reaction by fibrosis and contracture. Faust (1939) and 
Cummings comment that the relapse rate with Fuadin and tartar emetic is liigh 
and multiple courses may be necessaiy. Cummings maintains that a five to ten 
year follow-up is necessary from the standpoint of the infection. The residua 
from infection may not make themselves known for many months or years, 
especially if the infection is light (Miller). 

The existence of potential reservoirs of this disease in our armed forces, 
merchant mariners, foreign seamen and travelers for business and pleasure may 
well present this lesion and its late complications to any of us for diagnosis and 
treatment. 

SUMMARY 

A case of Schistosoma haematobium of the bladder and probably left ureter 
is presented. 



sriiisioM)^! \si*^ or biaddiji 


203 


Ihb IS probably the firht authentic ca^o icporlcd from the State of Washington, 
Itcbolution of the lesion under ruadtn therapy as re\oaIcd bj ‘^eiinl eystoscopic 
hiop^'iCb lb discussed 

Theiivcfui diagnostic procedures aie outlined. 

Ihe ni'cesbity of long teim follow-up is iiuhcated. 

The ucr-prescnl piohlcm of s( histosomiasis presenting in the United States 
and Canada is noted 
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TUMORS OF TI-IE BLADDER; SURVEY OF 180 PATIENTS 
HENRY R. DRINKER, Jn.* and VINCENT J. O’CONOR 
From the Urological Service of Wesley Memorial Hospital, Chicago, III. 

Many urologists throughout the country are advocating radical surgery for the 
treatment of bladder tumors, regardless of the extent of the tumor or the patho¬ 
logical diagnosis. The reasoning behind a trend to early total cystectomy is based 
on two factors: 1) that the clinician cannot ascertain by clinical judgment whether 
or not a given bladder tumor, regardless of its size, configuration or location, will 
at some later date invade and kill the patient, and 2) that the pathological diag¬ 
nosis is not reliable in determining the tumor’s future growth and behavior. 

The reason for this report is to show by careful investigation and long-term 
patient followup of tumors, which an experienced urologist diagnoses as clinically 
noninvasive, that ^mry satisfactory results are obtained on a conservative sur¬ 
gical management. Total cystectom 3 ' and ureteral transplantation must be 
regarded as a veiy radical, and, in most instances, a debilitating procedure, and 
one which we belie^-e should be reserved for patients witli bladder tumors that 
are clinicallj’’ and pathologically invasive. 

METHOD 

In this study, which includes the investigation of all applicable bladder tumor 
patients at Wesley Memorial Hospital from 1942 to 1952, the initial admission 
chart was carefullj'’ scrutinized for all pertinent information, and each additional 
admission chart checked for further helpful data. Next, the office records of these 
patients were thorough^" investigated to check the patient’s status as to re¬ 
currences, treatment and general state of health for the followup. Finall}'’, letters 
were sent to all patients who had not been seen recentb^ to enable us to follow 
through with as complete a survi\’al record as possible. 

Herein we present a summary of the data extracted, with emphasis on survival. 


GENERAL DATA 

Of the two hundred or so case records studied, 180 patients with bladder neo¬ 
plasm were acceptable for this investigation. On a few patients, sufficient informa¬ 
tion Avas lacking for proper inclusion. Sixty-five per cent of the patients Avere 
males and 35 per cent females (table 1). The disease deAmloped in the majority 
betAveen 60 and 70 years of age, about one-fourth Avere betAveen 50 and GO, Avith 
lessening percentages from those ages doAvn to small numbers in the third and 
ninth decades. The age range table illustrates this spread in percentage form. 

As Avould be expected, most of the patients (87 per cent) had gross or micro¬ 
scopic hematuria, Avhich most frequently first brought them to the urologist. 
Over half of the cases (55 per cent) had symptoms of bladder irritability such as 
frequency and/or nocturia. Nearly 40 per cent had some degree of pain or burning 

* Assisted by William Price, M.D. 
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Tablt: 1 

Number of cases-lSO MaIes-117 (G5%) Fenmlcs-C:i (35%) 


Ago Range 

20-30 30-10 40-S0 50-<» fiO-JO “0*S0 80*^ 

1.3% 5.0% 8.3% 23.5% 12 7% 14.-1% 2.8% 

Compbiinti^: Ilcmnturia . . 87% rroqueney it riocturiii . 55.5% 

Dysuriu . .37.7% Siipnipubie pain 8.3% 

Flank imiii . 5.0% Fyiiriii 10% 


Tahm: 2 


Duration of sjmptoma when first seen: 

0-3 mo 3-6 mo. i6mo-l>r. 1-2 yrs. 2-3 >rs 3-4 yrs 4-5 >r< 0\cr5>T5 

43.0% 0.4% 20.0% 0.0% 6.0% 2.0% 2 0% 0 0% 

Unknown—5 C% 

G.U trad cliseaRe accnndar.v to bladder tumor: Uy<lroncpluofiis 22% 

PyclonepUntis o% 

Fidulas 1% 


Associated i)onign prostatie hvperpf«sia*^33% of males 


on urination. A much smaller number had suprapuliic or flank pain, and still 
fewer suffered from pyuria. 

W'^e believe that an imiiortant factor in controlling bladder tumors is the 
promptness witli tvhieli the patient .seeks initial diagnosis and treatment and the 
subsequent attention be gives to his bladder bcnltb tbrongb frcipiont cystoseopic 
examination with fulguration wlien ncccssar}’ (table 2). Wffion first seen, 43 per 
cent, or nearly half of the patients, had e.\perienced the symptoms of bladder 
tvunor less than tlirce months. W'itbin one year of onset of symptoms, (iff per cent 
of the patients ^Ye^e under treatment. This figure coincides closely witli the per¬ 
centage of well-controlled patients, and, though it may be co-incidental, tlieio 
is more reason to believe that a significant correlation e.\ists. 

Table 2 also shows that 22 per cent of the cases suffered some degieo of liydro- 
nephrosis secondary to the bladder tumor, 5 per cent had pyelonephritis (uni¬ 
lateral or bilateral) and 1 per cent had icctovesical fistula. As a sidelight we 
determined that 33 per cent of the males, regardless of consideration as to age, 
had some degree of benign prostatic hyperplasia. This is slightlj- higher than most 
statistics reveal for men over GO. 


PATHOLOGY 

For several reasons, the pathological data are incomplete, and, at the same 
time, somewhat redundant as regards patliological classification of the tumors. 
In the first place, the followup includes cases back to 1942, at which time patho¬ 
logical diagnoses were far from uniform and clear cut. Secondly, IVesIey Memorial 
Hospital has had several pathologists during that period of time. The present 
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T.vbld 3. Pathological types of bladder luviors 



NONINVASIVE 1 

1 invasive ^ 

TOTAL 

Transitionnl cell carcinoma _ 

Transitional cell papilloma with malignant 

39 (30 7%) 

22 (52.4%) 

61 

change 

19 (14.9%) 

2 (4.8%) 

21 

Transitional cell papilloma 

16 (12.6%) 

— 

16 

“Benign” papilloma 

8 ( 6.3%) 

— 

8 

Bladder polyps (? papilloma) 

3 ( 2 3%) 

— 

1 3 

Papilloma with malignant change 

6 ( 4.9%) 1 

1 9 (21.4%) 

15 

Carcinoma simplex 

3 ( 2.3%) ' 

3 (7.2%) 

6 

.4denocatcinoma 

1 ( 1.0%) ' 

— 

1 

jMucinous adenocarcinoma 

2 ( 1.5%) 1 

1 — 

2 

UndifTerented carcinoma j 

Squamous cell 

[ 3 ( 2.3%) 1 

' 2 (4.7%) j 

5 

7 


staff is ver 3 ^ adept and accurate in their diagnoses, so that the tissues for the last 
se\’en j^ears ha^'e been more accurate^’' diagnosed. Finally, not in eveiy case rvas 
a specimen sent for biopsy, though the clinical diagnosis was definite. 

Table 3 illustrates the pathological t 5 'pes. Of 115 clinically diagnosed, non- 
invasive tumors, 105 were liiopsied. Thirty'' per cent were diagnosed transitional 
cell carcinoma, 15 per cent transitional cell papilloma with malignant change, 
and 20 per cent fell into the benign papilloma group, including the transitional 
cell papillomas and bladder polyps. In the clinically invasive group of 41 cases, 
38 were biopsied, and m^er 50 per cent proved to be transitional cell carcinoma and 
21 per cent were papillomas with malignant change. Finally, there were seven 
cases of squamous cell carcinoma in our series. Of some interest, it is surprising 
that our three cases of adenocarcinoma were clinicallj' noninvasive, and all are 
alive and well at this writing. 


SURVIVAL TOTALS 

Of the 180 cases included in our study, 18 were not included in the sur\'ival 
totals because of inadecpiate followup data. To all patients who had not been 
seen recently, either in the hospital or office, letters of inquiry were written. 
Eighteen persons failed to answer and are not, therefore, included. 

Table 4 is a summarj'- of the status of each patient at this writing without 
regard to length of time followed. Subsequent tables will discuss the length of 
survival. In table 4 we haA-e divided the cases into three groups: 1) clinically non¬ 
invasive tumors as per the initial diagnostic impression; 2) clinically invasive 
tumors when first seen; 3) squamous cell tumors. Furthermore, because there is 
debate as to the validity of open suprapubic coagulation of bladder tiunor, we 
divided the cases into two additional groups: -1) those treated by transurethral 
coagulation only, and 2) those controlled by suprapubic coagulation with or 
without subsequent transurethral coagulation. The criterion for the type o 
surgical approach was based on the size, location and accessibility of the tumm 

with consideration as to degree of invasiveness. 

Table 4 shows that of 115 noninvasive tumors, 59 were treated bj tian 
urethral coagulation alone (from one to many times, depending upon the num 
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Taimp 4 Siinllal /»/rt/s 



or 

cAsrs 

AU\r { 

1 wri.1. ' 

DE\T7I8 

qr\ FRt R» 
ci.R»Fvrr j 

SIRVOED 

Nomtnasi\e (1 U U) 


1 74 0% 

20 S% 

— 

— 

\omin isnc (open surg ) 

1 r.G 

SO 7% 1 

10 S% 

s 3% 

11 2% 

Tot-ils 

1 1 i.i 

1 fis s% 

20%/Ij 0% 

2 0% 

S 0% 

Iii\asi\e (T U U) 

11 

— 

M S% 

IS 2% 


(open surj:) 

30 

1 It t% 

70 0% 

10 7% 1 

— 

Totals 

4\ 

, '1 7% 

71 I%/4S 1% 

17 2% 

- 

Squamous cell (T tJ K) 

1 ) 

- 1 

too 0% 

_ 

- 

Squ minus rcH (opon surp ) 


->0 0% 

CO 0% 

— 

211 0% 

lotals 

n 

10 7% < 

1 r>r> c%/W' fi7c. 

- 

10 7% 


Sunualf—IS (Idlers wntun, not iiisucrctl) 


of rccurrciKcs) As of tins wiitmg, 71 per rent nrc ali\c inul «(‘ll and 20 poi iciif 
aie dead Of the oG eases floated by supiapubic tystotomj and (oagiilation, 01 
pel cent are aluo and mcII, 20 per cent are dead, 1J per tent aie ali\c but t\itb 
questionable tumor status and 5 per iciit are siiH Imting set ere iciurrcnies In 
summary, of tlie noriinvasive tumors, nearly 70 pei cent nie alne and tie)) and 
onl} 20 per cent aie dead, but, of still grcatei imjjoitanee, as per tbe second 
figure in the totals uiidci the deaths tohimn, only 0 0 pei cent atfiiallj died of 
bladder tumor 

Of interest is the fact that the patients «ith nonnnasuc tiimoi show appioM- 
mafeij a 70 pei cent alne and well suivital icgatdicbs of the siiigical appioach 
It seems, theieforo, that suprapubic ctstotomj' docs not pioniote the siucad of 
tumor and enables a moie tlioioiigh eradication of the largei, less accessible 
neoplasms 

Of the-ll eases of intasite bladdei tiimoi, only 11 were tieatcd solelt by tians- 
uiethial coagulation Of these, 82 pel cent aio dead and 18 poi cent aio hating 
set ere lecuiionces and 13 poi cent are alite and well In siimmaiy, wo see a dis- 
couiaging picture for those patients di.ignoscd mitially as hat ing int asn e bladder 
tumois Setenty thioe pei tent nrc dead, ncaily oO pei tent of the total hating 
died fiom then tumoi Setentcen pci cent aie alito with seteie reeiiiienees and 
onlt a scant 10 per cent me alit e and well 

Squamous cell tumois, of which we repoit 0 cases, nie equally diseouiagmg 
Onlj one was treated by lesectoseopic coagulation, and he died of his tumoi 
Of 0 , managed by open smgery, 3 aie dead, one is alne and of qiiesfionable 
status, and one is tvell The totals show that two-thnds died of then disease 
and only one patient suiviyed with good health 

sunvivAL pehiods 

Of majoi interest to us m summanzing these case histones is a lecoicl of the 
oierall sumval period that is, the peiiod of time from the date of the patient’s 
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first bladder symptoms to the present time, with determination of their eiirrent 
health status. 

As stated previously, all hut IS patients have been brought up to date in tlii.s 
study. They, or their relatives, failed to an.swer questiounaires as to their status. 
Tables 5 and li are eonstnieted to illustrate the number of patients followed for 
each li.sted time interval and the pereentages alive and well, dead, alive with 
severe recurrences, or alive and of questionable status in each time period. 
Turthcr, of those dead, in each column the pereenlage who definitelj’ died of their 
bladder tumor is listed to the right of the total per cent dead. 

Table a includes tlie llo ea.sca of elinieally noniuvasive bladder tumors. Xoto 
that in the horizontal column markcrl total -18 ea.ses lived over .) years, 19 lived 
4 to 5 years, 12 lived .3 to 4 years, 18 for 2 to 3 yeans, 3 .survived only G months 
to 1 year, and 1 patient was followed from zero to (i months. 

Of the 48 patients wlio lived over 5 years, many of whom ha\'C been followed 
eight to ten years, 77 per cent !ire alive and well. Only 12.0 per cent are dead and 
the most remarkable oh.sorvation is that iio/ir died of hi.s bladder tumor. A scant 
10 per cent are of unknown status, though alive. Of the nineteen who ha\’c been 
followed four to five years, 70 per cent are alive and well, 30 per cent arc dead 
and 50 percent of them died of their tumor, or 3 patients. Fourteen patients were 
observed three to four years and nearly SO per cent of them are alive and well, 
Not one of this group of patients has died. A small fraction (7 percent) are having 
severe recurrences and 14 per cent arc of (|ue.stionah)c status. Over 05 per cent 
of the 18 patients oh.«er\'cd two to three years arc alive and well, 33 per cent are 
dead—30 per cent of their bladder disease. Tlicrefore, of the patients with initially 
iioninvasivo tumors followed more than two .veal's, about 75 per cent arc alive 
and well. 


Ihe 18 patients in this group seen from one to two years show onl3’ oO per cent 
alive and well, 33 per rent arc dead with half of these dead of tumor, and 11 per 
cent of questionable status. Five per cent arc having severe recurrences. 

Apparentlj', of the 3 patients followed 0 months to I j'car, two had patho- 
logicallj- invasive tumor, though clinicallj' the tumoi-s appeared noniuvasive. 
Ihese 2 patients died shortlj' after their first surgical procedure. 

One patient who was rcccntlj' seen at the time of this writing is alive and well. 
^ The summary shown at the bottom of table 5 strikingly points out that only' 
' per cent of 115 patients who lived from G months to well over 5 j'cars, died of 
their tumor. Therefore, 03 per cent were ellectively controlled and 08 per cent 
a ive and well, as managed by' either or both suprapubic and transurethral 
coagulation. 


fable G includes an interval breakdown of the 41 patients diagnosed initially' 
as having invasive bladder tumors. Ten lived over 5 years, and, of these, four 
'W of their tumor, two aie having severe recurrences and three are alive and 
''ol. Of four who were followed 3 to 4 y'ears, two died of their tumor, one has 
serere recurrences and one is alive and well. Of the 27 patients observed up to 3 
y eans, none are in good health. In the two to three year group, four out of five 
le and one is having severe recurrences. Of 11 who were followed one to two 
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years, the largest single group in the invasive tumor categoiy, 00 per cent are 
dead, 64 per cent of their tumor. Of 9 patients in the six months to one year 
group, 78 per cent are dead, but only 22 per cent definitely of cancer. Twenty-two 
per cent have severe recurrences. Finally, both patients followed less than 6 
months died of tumor. 

Table 6 is a discouraging reflection of the results in treating invasive tumor by 
coagulation. Of 41 patients, only 10 per cent are alive and well; whereas, 7.3 
per cent are dead, 50 per cent of their cancer. 

COXCLUSIOXS 

On initial cystoscopic or .suprapubic examination of the bladder, the surgeon 
must determine to the best of his ability the degree of invasiveness of the tumor. 
His judgment .should be re-inforced whenever possible by biopsy and pathological 
report of degree of invasivcne.'^s. 

For those tumors placed in the noninvasive class, suprapubic resection and 
coagulation or transurethral coagulation alone, depending on size, location and 
ty’’pe of tumor, provides adecniate therapy with an excellent chance for a long 
survival. 

There is no evidence of increased morbidity or spread of the cancer cells by the 
suprapubic approach and the advantages are numerous. 

Uniformly poor results occur with invasive bladder tumors ly the applied 
methods of conservative surgery and with those cases, which on initial examina¬ 
tion show a moderate to high degree of invasiveness, the advisability of radical 
cystectomy early in the course of the disease, with diversion of the urinary 
stream to bowel or skin, should be seriously considered. It is possible that sub¬ 
sequent work with radioactive colloids may provide an additional means of 
treating invasive tumors but, as ymt, this is in the experimental stage. 

7£0 A’, Michigan Ave., Chicago 11, III. 
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LDIOMYOSAKCOMA 01' HID LHIXAllY BLVDDDIl IIDPORT OF A 
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liOBI ur N SVDIRIi, nuiio S blllXUA XM. TAMI S L MfCVKT\ 

Irani I hatter IV/frfiH? \dmitit/ttralwit Ilarjfitalt XmhitUe, Venn 

111 1049\\ehad llu- opiiortunits of trcaliiiKa patient ^^llo had a leiomjo'-aiconia 
of the uiiimrj bladdei This is an iiifierpieniK encountered Ic'-ion, but e\ en moie 
uiuisu d IS a sun i\al for longer tlnn one jeai Of tlic 2 > ca'-os lepoited to date, 
oul\ two Ime been ah\c without leimiemes 1 jeai following tieatment Ilagei 
and Hunt’s patient was “ah\e and well” 1 >cats after opeiation, and I.c\ and 
Bell repoitcd a laso in whuh thej' spciiilated, “the piognosis to be good for 
complete cuic in this nistaiice”, although no follow-up was pic--onted The 
subject of the following case leport is ah\e, well, and without leciirientcs some 
3 \ears and 3 months following surgieal tvision of the tumor 


r\sr 111 POUT 


PPK, Hegistci Xumbei ]()-2()l>, a 21 jear old Xegro, was admitted to the 
Tha\cr Veterans Administration Hospital on rebiiiiii} 1, 1919 complaining of 
"bleeding w hen I pass mj watci ” 

Thieo weeks prior to hospitah/ation he suffered the insidious onset of djsinin, 
frcciuoncj, urgenej, and bilateral costocertcbia! angle pain of a dull and con¬ 
stant nature He was seen at that time bj his fainih ph\sieian who picsciibed 
Biilfadiarine The sjmptoms persisted despite this theiapc, and one week Intel 
he began to uiiiiate gross blood foi the first time in his life 'Ihc bleeding oc- 
uiricd thioiighout the act of micturition and clots wcie passed painftlllj fiom 
time to time He denied haling fc\ei, chills, weight loss, siipiapiibic pain, m 
creased fatigue, oi a urethial discharge during the picsent illness 
Pertinent past histoiy leielatioiis wc're that in 1947 he was successfully 
treated foi gonococcal uiethiitis by penicillin, and that he had had reciirient 
episodes similai to the picsent illness since 1917, but iicier picMoiislj com¬ 
plicated b> hemaUnia Because of the imrelenting hematuria he sought hospi¬ 
talization 


On admission to the hospital his blood pressine was 120/70, pulse SO, lespiia- 
tions 20, temperatuie 98 OF lie was a healthj appealing, young Negio in no 
distress The mucous membianes of the oral canty were unusually pale The 
lungs were normal The heait was normal except for a soft sjstohc muimui at 
die base The abdomen was scaphoid, somewhat tense, but without teiideiness 
heie were no palpable abdominal organs oi masses Mild tenderness was 


present in both costocertebral angles The genitalia were normal The prostate 
was boggy, somewhat tender, and modeiatelv enlaiged There weie no palpable 
■■cctal masses and no blood The leraaiiidci of the physical e'cammation was 
Within noimal limits No uiethral secretion was obtained b 3 massage Obsena- 
tion of the patient xoiding confirmed the liistoiy of gioss hematuria thioughout 
the act 
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The results of the laboratory tests were as follows; hemoglobin 7.5 gm.; red 
blood count 3,500,000; white blood count 11,250; differential white count, 
normal; sickle cell preparation negative for sickling at 24 hours. Urinalysis; 
reaction, acid; specific gravity 1020; albumin4 plus; sugar, negative. Microscopic: 
gross blood; no ca.sts. Staphylococcus aureus was cultured from the urine. The 
phenolsulfonphthaleiii excretion was 45 per cent in 15 minutes; nonprotein 
nitrogen was 25.9 mg. per cent; sulfadiazine blood level, 0 mg. per cent; Kahn, 
negative. The chest x-ray was normal. An excretory urogram was normal. 
Cy’^stogram revealed some slight flattening of the anterior aspect of the bladder. 
Cystoscopic examination was carried out on February 11, 1949, under local 
anesthesia. An elevated, irregular, ulcerated tumor, approximate^’^ 2 cm. in 
diameter was found fo involve the anterior bladder wall. The tumor was bi- 
opsied, but on microscopic section neoplastic cells could not be found, rather 
only those inflammatoiy changes of cystitis. Sub.sequcnt] 3 ’ on Februaiy 10, 
1949, the cj'stoscopic examination was repeated under spinal anesthesia. The 
findings were unchanged, though some gross edema had developed in the interim 
about the site of the previous biopsjL What was thought to be a more adequate 
biopsj’- was taken at this time and the area fulgurated. Once more the microscopic 
sections contained onl}’' inflammatoiy changes and no evidence of tumor. Fol- 
Icrwing cj’stoscopjq a bimanual examination under spinal anesthesia revealed a 
spherical mass calculated to be about the size of an English walnut, which was 
freelj’’ movable and thought to be within the wall of the bladder. The cjAstogranis 
were repeated, and this time more clearly demonstrated the defect in the antero- 
superior Avail of the bladder (fig. 1). During this period of diagnostic procedures, 
the anemia AA’as corrected bj’ AA’hole blood transfusions despite continuation of 
the bleeding, and the urine became sterile on penicillin therapjL 

On March 7, 1949, under spinal anesthesia, a midline suprapubic approach 
Avas emplo 3 ’-ed to explore the bladder. On gaining the prevesical space, an egg¬ 
sized, circumscribed mass AA’as found to be presenting anteriorly from its incor- 



Fig. 1. Defect in anterior bladder wall as demonstrated by cj’stogram 
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poration within the anterior bladder wall. An attempt to disseet tlic peritoneal 
reflection off the tumor and bladder was fniURht with the possibility of entering 
the tumor due to the firm adherence of the peritoneal reflection to the tumor, 
and was, therefore, abandoned. Consequentb', the peritoneum was incised in 
such a manner that that portion of peritoneum attached to the tumor rvas 
undisturbed. Tlie resultant peritoneal defect wa.s elo.scd tran.sver.scly with a 
coutinuous catgut suture. The tumor with the attached islet of peritoneum was 
then c.xcised from the bladder by dividing all layers of the bladder with the 
circumscribing incision. Frozen .sectiou.s showed the t\imor to be a sarcoma. It 
was felt that removal of more (issue about the periphery of the defect might 
improve the prognosis; therefore, a 2 cm. cuff of normal appearing bladder wall 
was excised circumferentially about the detect. The remaining bladder did ap¬ 
pear quite small, but elo'jure of the cystotomy wound about a Malecot catheter 
did not appreciably alter the trigonal .strueliires. The abdominal wound was 
then closed in the usual mauucr, after placing a rubber tissue drain in the pre¬ 
vesical space. 

Grossly the specimen <-ousistc(l of a firm, ovoid tumor roast!, (> by 4 by 3.5 cm. 
in size, well contained within the .surrounding fascia and fibrous tissue and on 
one surface covered by bladder muco.sa. 3'he cut .'.cetion was composed of pale 
gray, fleshy tis.suc with rather large areas of yellowish necrosis (fig. 2). 

Jlicroscopically the tumor was fairlj- well cireurascribed, but active invasion 
of the bladder muscle was evident in .several sections (fig. 3). The tumor was 
composed of interlacing bundles of spindle cells with plump o\’al or elongated 
nuclei and rather abundant cytoplasm (fig. 4, .4). The cells composing the tumor 
stained seleetivciy for smooth muscle by Ulnsson’s trichrome method. The more 
peripheral areas were compactly cellular and occasional mitotic figures were 
seen (fig. 2 J). jn the more central portions the cell bundles were edematous 
and large areas of necrosis were pre.^ciit. The blood supply of the tumor was 1)3' 
endothelial lined sinusoids, surrounded clo.sel 3 ' b 3 ’ neoplastic cells. 



f'nt section of tumor at its arentest diameter. Section consists of wliorls of fiesin' 
‘ i tissue >\ ith large areas of yellowish necrosis. 



214 


n. N. SADLEU, E. S. SHELLEY AND J. E. McCAUTY 



P Fig. 3. Upjier porlion of section ioj)ioRcnts pre-existing l)latlder inuseuliiture witli penin¬ 
sula extending dowinvatd wliich is surrounded and invaded In’ tumor. Poition of tumor on 
right is edematous. 



Fig. 4. A, field chosen from actively growing iieriiiheral area to illustiatc lather dense 
cellulaiity of tumor and endothelial lined blood sinusoids supplj’ing tumor Mitotic figure 
is present in center of field. B, higher power of mitotic figure shown in A. 

The postoperative course tvas uneventful e.vcept for the culture of B. cloacae 
from the urine. This infection subsided on sulfasuccidine treatment. The supra¬ 
pubic wound had closed by the fourteenth postoperative day and he was voiding 
without difficulty. The bladder capacity one month postoperatively was S 
ounces, as determined by the maximum amount of urine the patient could 
retain without undue distress. When the patient returned for the first follow-up 
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MSit 1 raontlis postopoiatM pU, lip wiis jompUiiimg of .i iirethinl (iispliarjic and 
djbtina, but no niorp blooding A smcni of tlie disdiargo distlo'ipd giam iiega- 
tne intiatelliihr diplopotci 'Ilip goiiotoctal infcdioii was ouiod bj'peimillin 
and bulfadia/me Latci, tistoscopj re\calwl no CMdciipc of ictuircnco of the 
tumor and the bladder was (.onsidcipd noim il 
Subccquentlj, this patiput lias been followed at si\ month intcnals, with no 
CMdtncc of icctiiiomp of the tumoi * 


DISCUSSION 

Dud pnmanlj’ to the lompilation of cases of lciom\osauom i be Kietsobmcr 
and Docrhing, and Ciane and Tremble, logetlipi with case reports by Lev 
and Bell, Mnoklps, ct al, and Fister and Lund, ■-omc of the clinrat tciistus of 
this unusual tumoi ha\ c come to light The signs and s\mptoms do not dee lato 
fioin those of the more (ommon bladder neoplasms, hematuiia being the (ordinal 
sign The tumor otcuis in the male three times more fieqiicntlv than m the fc- 
mdo It has been seen to aiise fiom all pails of the bladder wall, but usualle at 
some distanre from the trigone, and none has been lepoited as being primai-j m 
the trigone If one discounts the case of Mac kies, pf al , m which thoie was not 
onlj svreoma but also a inpdlaie carcinoma, there aie only 2 eases in the senes 
in which distant metastascs weic dcmonstiated 

Liifoituiiatelv, these lumois mae gio" outwnidle and poiipheialle for a 
considciable time befoio ineadiiig the mucosi and c.iusing hematuiia, or they 
ma\ piodute hematuiii at an earlier date, ns in oui c isc Thercfoie, the time 
from the onset of hematuiia to Ire itmeiit is not a ichable ciitenoii of the duiation 
of growth of the tumor Ceitainlj, the sooner dcruiilne tie.itment is instituted 
following the onset of sjmptoms the moie facoiable will be the prognosis 

The fact that this tumor lareh metastasircs should make it one of those most 
amenable to local lachcal pncisioii and the occrnll lesults should bo impioced 
Wide local remoial is, thoicfoie, (ho tieatment of choice, whcthei it reriuires 
onh a segmental cistectomi, a total cjstectomj, or n ladical pchic exiscera- 
tioii Todaj, with the newer opeiatice techniriiics and suppoituc measuics. 
Wo should bo able to lengthen the siiiwiMiI time of patients with this tjpo of 
Bialignancj, and possiblj , and we saj tins with some trepidation, obtain a cuie 


SUMWVICl 


V case of leiomyosarcoma of the uiiiiari bladdei is icported The patient is 
nine, well, and without recuriencc 3 rears and 3 months following surgical 
excision 


Some of the chaiacteristics of this raie bladder neoplasm aio discussed, and 
d IS speculated that the surriral time should be impiored with local ladical 
surgical excision 


to Camden Ohio m Septemlicr 1951, mil wc aie indebted to Dr 
fnr ti.„ siiihnH and theDiologj StafT of the Cleveland Vetcrims Administr ition Hospital 
Ole more recent follow up ex iininations 
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ADDITIONAL DATA 

We have received a report from Dr. A. P. Rhamy of Crile V. A. Hospital, 
Cleveland, Ohio, dated Alarch 25, 1954, stating that a cystoscopic examina¬ 
tion on that date revealed no recurrence of the tumor. 

H. S. S. 
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MUCINOUS ADENOCARCINOMA IN A URACHAL CYST PRODUCING 
PSEUDOIMyXOMA PERITONAEI 

JAMr.S \V rAUl-KNTAl* 

Fclto^r in Urolngif^ Mayo FotitMaiton 

lAUUPNCu r. Gurjixu 

Section of Urotogy 
AM> 

JOHN K AIcDONAI.n 

Diiision of Suryicat Patholoffy, Mayo Cttmc, llochcstcr, J/j/m 

Peeudomy\omn pcntoiiapi was first loportcd l)y IVolls' in ISOo wlien lie de¬ 
scribed two caBcs of mjsomatoiis deneiicratioii of the peritoneum associated 
with mucinous cysts of the mary. For ovci thiee decades tin’s eondition of “mu¬ 
cous ascites” was only seen in eases m which an ovaiiaii lesion with mucoid 
elements was picsent In 1901, Fr.uikel- icported a case in which a luptuicd 
mucotele was found m the appendi\ of a man. Sinto then, pseudomyxoma peri- 
toiiaoi has heeii dcscrihed as occuriiiiR secondary to mucinous adenocarcinoma 
of the gallbladder, of a caccal diveificulum or of a lemiiant of the omphalomcscn- 
teiic duct ’ In the majoiity of cases, however, it is associated with a low grade 
pseudomucinous cystadenocarcinoma of the ox ary, and in most of the icmamiiig 
cases It is associated with a similar lesion of the appendix 
Hayes and Segal' lex lowed the literature on this subject in llUo and ostab- 
lislicd the fact that tumors arising in a urachal icmnant arc usually adenocar¬ 
cinomas and that the majoiity of these arc of the mucinous type Begg“ has 
satisfactorily accounted foi this fiom the histologic standpoiiit by domoiihtialing 
that the urachus lepicsents a division of the oiiginal cloaca, and its cuboiclal 
epithelium has ictamed the potential foi producing mucin. Loeb,' Iluiwitz, 
Jacobson and Ottenstein,' and othei authors have leported cases in which a 
mucinous adenocarcinoma aiose in the uiachus and invaded the bladdei In a 
cursory rex iew of the hteiatuic, xxe xxeic unable to find a icpoit of a case in which 
pseudomyxoma peritonaci was associated xxith a iiiaclial cyst The following 
case repiesents such an occuiieiuc 
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KEPOKT OF CASIC 

A salesman, aged Go j^ars, came lo the I^Iayo Clinic on July 31, 1951, because 
of a dull, continuous ache which had been present in the left lower quadrant of 
the abdomen for 0 weeks and l)ad increased graduallj'- in severity. The dull ache 
had been accentuated .slightly by constipation, coughing or long automobile 
rides. Defecation or assuming the supine position had afforded some relief. The 
ache was not associated with nausea, diarrhea or other gastro-intestinal sjunp- 
toms. The patient had lost 10 pounds (4.5 kg.) in the preceding year. 

Nocturia had been present for 4 or 5 years, and the patient had had to mic¬ 
turate once or twice each night. Dribbling of urine occasionally had occurred 
after micturition. The patient had had an attack of appendicitis in January 1950, 
and appendectomj’^ had been performed at that time. 

Physical examination revealed moderate tenderness lo the left of the umbilicus 
and prostatic lij'pertrophy, grade2 (on the basis of 1 to 4). The enlarged prostate 
gland felt benign. Rectal examination disclosed small, external and internal 
hemorrhoids. The results of laboratory tests were noimal. Roentgenologic ex¬ 
amination of the thorax, colon and lumbar segment of the vertebral column 
did not reveal any abnormality. Excrctoiy urography did not reveal any appar¬ 
ent abnormality of the urinaiy tract, but it did disclo.se a shadow caused by 
calcification and situated just above the vesical area (fig. 1). 7'his was considered 
sugge.stive of calcification within an intra-abdominal cyst. 

Because the symptoms subsided almost entirely, the patient was peimitted to 
return to his home on August 8, 1951. An anticonstipation diet was prescribed, 
and the patient was advised to return to the clinic if his sjmptoms persisted. 

The patient returned lo the clinic on May 8, 1952. The dull, aching pain had 
shifted to the suprapubic area, and had increased in severity. It had been asso¬ 
ciated with a bearing down sensation. The signs and sjmptoms of urinary ob¬ 
struction had become more pronoirrrced, arrd the patient had noted arr inter¬ 
ruption of his urinary str-eam. 



Fig. 1. Crescentic shadow of calcification above vesical area 
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The results of physical examination ucrc the same ns they had been at the 
time of the prc\ ions examination. The results of laboiatoiy test.s and roentgeno¬ 
logic examination ucre normal. The bladder contained 10 eo icsidiml nunc 
Cjsto'-copy disclosed enlargement of both lateral lobes of tlie prostate gland 
iilncli appeared to be eansing urinarj' obstruction. 

On May 5, 1952, 32 gm. of prostatic tissue was removed by means of trans- 
iirctimil resection. Patliologic examination of the excised tissue reiealcd adeno- 
liliromitous hyiierplasia. The sii]trai)Hbic i>nin disaititeared aftci the operation 
IMicii the patient was dismissed on .June II, 19.52, he mentioned that the dull 
adic in the left loner (piadrant of the abdomen bad returned This ache app.u- 
ciith had been ovci'shadoued by the mprainibie discomfort prim to the opeia- 
tion, 

Uie patient again returned to the clinie on December 11, 1952, The pam in 
the left lower quadrant of the abdomen had increased in seventy, and the pa¬ 
tient had been able to obtain relief only by lying in the pione position. lie had 
lost 5 pounds (2 3 kg.) since his hist \isit to the clinic. 

Phjsical examination revealed that the tendeiness still pcisisted in the left 
lower quadrant of the abdomen. I’alpation did not disclose any abdominal mass 
bahoratory tests did not reveal any abnormality, but loentgenologic examina¬ 
tion of the stomach disclosed a small diaphragmatic hernia. Kocntgenogiaphie 
examination of the abdomen did not reveal any change in the ciesecntic shadow 
which x\ns noted at the time of the patient’s first x isit to the clinic. 

All exploratory lapaiotomy was perfonned on JX'cemlicr 15, 19.52. Muelnoiis 
material was piescnt throughout the periloiical cavity. Microscopic examination 
of this material disclosed a muelnoiis adenoeaitinoma, guide 1, A calcified mass, 
"Inch measured -1 by 3 cm., was situated on llie anterior abdominal wall ncai 
the dome of the bladder The mas.s, whuh appaiently was a cyst of the iiiaebus, 
"asremoxed (fig 2). The iiatliologist icpoitcd that the siiigical specimen con- 
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Fig. 3. Mucinous .‘idcnocarcinom.i of unaclKiI cj’st (hemnio.vylin and eosin stain; X 42). 

sistecl of a multilocular, encapsulated, calcified mass, wliich -was 4 cm. in diam¬ 
eter and contained a mucinous adenocarcinoma, grade 1 (fig. 3). 

In order to exclude the appendix which had been removed elsewhere as the 
primaiy source of the mucinous adenocarcinoma, multiple sections of this organ 
were examined through the courtesy of Dr. R. E. Weland (Cedar Rapids, Iowa). 
There was no evidence of a mucocele or neoplasm being present. 

His postoperatiA'e coui-se was uneventful and he was dismissed from the hos¬ 
pital on December 27, 1952, and returned home on December 30, 1952. Arrange¬ 
ments were made for the patient to receive roentgen therapy to the entire 
abdomen. He was to return to the clinic in three months, at which time the ad¬ 
visability of intraperitoneal administration of radioactive colloidal gold was 
to be considered. 

COMMENT 

The surgical finding of mucus scattered throughout the peritoneal cavity and 
the histologic finding of slorvly growing adenocarcinoma producing this mucus 
are the features which are necessary for a diagnosis of pseudomyxoma peritonaei. 
Such a combination of circumstances was found in the case which we have 
reported. It is not sufficient merely to have mucus in the peritoneal cavity be¬ 
cause it is possible for a benign C 3 ^st Avhich contains mucus to rupture and spill 
the mucoid material throughout the peritoneal cavity. This will be absorbed 
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uiiIgss there isnn iis>ociiite(l impliiiitalioii of pliiiKliilar fi'-sue fiom cauiiioma colls 
winch continue', to ])ro(Iucc moic mticiis. In mosi cii'-cs of i)seu(loniy\oma pon- 
tonaci the primary houree of flic mucoid matciial has hccii a mucinous cystad- 
eiiocaiciiioma of the ovary. ],os.'. commonly, a malidimiit mucocele of the ap¬ 
pendix has hccii the .source of the matciial. An occasional case has been leported 
111 which a retroperitoneal cystadoiiocarcinoma heKimiiiiK in a cy.st has been the 
primarj' source. 

SU.MMXnY 

This report is based on a ease in uliieh a miicmoiis ndeiioeareiiioma developed 
ill a calcified urachal ey.st and evfcndcd nilriiperitoiically to produce pscudo- 
mr-xoma pcntouaci. The necessity of luIiiiKout a tiraehal ey.st as the site of oiipm 
of pseudomyxoma peritoiiaci is xxoifhy of mention. 
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PROLAPSE OF THE URETHRA IN T'OUNG GIRLS 

IMORRIS ABRAMS and H. KENT LEWIS 
From the Department of Surgery {Urology) Homer G. Phillips Hospital, St. Louis, Mo. 

iMoffett and Banks' recently reported 4 cases of prolapse of the urethra in 
Negro girls between the ages of three and seven. Thej'^ stressed the relative rarity 
of this condition in young girls as other authors*' ^ have done, and suggested 
a simple form of treatment. Within a period of 8 months we have seen and treated 
four young girls for a protrusion of the urethra through the meatus. The fifth 
case included in this series Avas a private patient of a member of our staff. All 
the patients were young, well nourished and well developed Negro girls. The 
youngest Avas 3 years of age and the oldest Avas eight. The purpose of this publi¬ 
cation is to report these o cases of prolapse of the urethra in young girls and to 
re-affirm the effectiA^eness of simple complete circular amputation AAuth a cautery 
loop in the treatment of this disease. 


RBPOnT OF CASES 

Case 1. D. L., a 3 year old Negro girl, AA-as brought into the hospital by her 
mother because she noticed that the child Avas “bleeding from her priA’-ates.” 
The mother reported that during the previous 12 months the child had many 
upper respiratory infections which wave usually associated Avith frequent bouts 
of severe coughing. The mother particularly noted that it Avas during a coughing 
spell that shesaAV blood “running” from the genitaliafor the first time. There Avere 
no associated urinary s 3 "mptoms. Pl^sical examination revealed an injected 
phar 3 nAX Avith a mucopurulent discharge from both nostrils. Examination of the 
Amginal introitus demonstrated a dark red edematous circular prolapse of the 
urethral mucosa AA'hich measured approximately 1.5 cm. in diameter and pro¬ 
truded aboAAt 0.5 cm. The mass AA'as tender and bled easity A\'hen touched. After 
the upper respiratoiy infection had .subsided, laborator 3 ’- studies including a 
catheterized ririne specimen, complete blood counts, Kahn test, e.xcretory 
urogram and observation cystoscopy AA-ere completed and Avere found to be 
normal. The urethral lesion AA-as first treated AA'ith hot sitz baths, and on the 
fifth day the entire prolapse AA-as excised Avithout airy difficulty by the cautery 
loop. No approximating sutures AA-ere used. Bleeding AA-as insignificant. The patient 
Avas alloAved out of bed the evening of surger3'- and Avas discharged on the fourth 
postoperative day. She Avas last seen tAvo months after the operation. Urinary 
S3’^mptoms and CA-idence of stricture formation AA-ere absent. 

Case 2. B. J. G., a 4 3 -ear old Negro girl, AA-as admitted to the hospital because 
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of blmling from the vadna. Her mother rehitcei tliat t!ie efiilcl liail half one 
episode of similar hleeriim; four month' previoti'ly. Thi' Mili'ith^I si>ontancotisly 
n-ithoiit any treatment. At no time wro then* any urinary .-ymptoms. Exami¬ 
nation revcalcrl an crlematou--', infiamcti prolapscel nrethnil meatus measurinc 
approximately 1 cm. in diameter. .\t the mtvt dependent portion of the prolapse 
was a small ulcerated area. .V cathetcrizcrl urine s;)ecinicii. ixalm test, observa¬ 
tion cystoscopy and excretory urognim were normal. 'I'hc patient was treated 
with hot .=itz baths for .5 day.' and then the prolap-e<i urethral mucosa was re¬ 
moved fill'll with its lja.se with the c.autery loop. Bleeding wa.s minimal. The 
patient made an uneventful rceovcrj- and was discharged on the fifth post¬ 
operative day. She was last exaininetl 3 months following the operation and 
h.ad no stricture of the nrethnd meatus. 

Cases. .1. S., an S year old Xegro girl, wa.s admitted to the liospilal com¬ 

plaining chiefly of hnming on urination of o days’ duration. Her mother also 
stated that the child had a ‘•.smelling in the vagina” which .«he first noticed 3 
years earlier following a criminal attack. The srvelling aiiparcntly had not in¬ 
creased in size during thi.s interval. Tlicre were no other eomplaints. Exami¬ 
nation revealed a uoninflamcd prolapse of the urethra. The mas.s measured 1 cm. 
in diameter and protruded approximately O.-J cm. -V eathctcrized urine s-pecimen, 
blood coimt.s, Kahii test and c.xcreton' urogram were all normal. Observation 
cystoscopy demonstrated mild trigonitis and urctliriti.s. The Ic.siou was first 
treated with hot sitz baths and on the (hinl d.ay, the prolapsetl miieosnl cuff wtis 
removed with the cautery loop. A .slight amount of bleeding oecurrctl on the day 
of the operation hut this cleared spontaneously at the end of the 12 hours and 
catheterization wa.s not nccc,=,saiy. The patient was discharged on tlie fourth 
postoperative day. She was examined 2 months after the operation and had no 
urinary difficulties or any evidence of stricture formation. Xo. IS infant sound 
was easily pas.scd into the bladder. Figure 1 shows the preoperativo and post¬ 
operative photographs. 

Case.',. B. B., a 3 year old Xegro girl, was admitted to the hospit.al because 
her mother had noticed during the previous 2 daj'S “spots of blood” on her imder- 



ure\hr'i^' preoperativc photograph showing mass piotruding from urothni. li, 

ai meatus 2 weeks postoperative. Area has completely liealcd. 
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clothes. Urinary symptoms or other complaints were absent. Examination re¬ 
vealed a dark, purplish-red mass protruding from the urethral meatus and almost 
completely filling the vaginal introitus. The mass was tender to touch and bled 
easily. A catheterized urine specimen, blood counts, Kahn test, excretory 
urogram and observation cystoscopy Avere all normal. The patient was first 
treated with hot sitz baths and on the third day, excision of the prolapsed mucosa 
was done with the cautery loop. No urinarj’’ symptoms developed and the child 
was discharged on the sixth daj’- after surgeiy. On her last visit to the clinic, two 
months postoperatively, no stricture formation was noted. A No. 16 infant sound 
was easily passed into the bladder. 

Case 5. *B. L., a 3 year old Negro girl, was admitted to the hospital Avith a 
history of bleeding from the Amgina of 7 days’ duration. She had no urinary 
complaints. The mother related that the child had sustained a hard fall on the 
floor 2 AA'eeks preAuously. Nothing abnormal AA-as noted at that time. Examina¬ 
tion in the hospital rcA’^ealed a prolapse of the entire circumference of the urethral 
mucosa through the meatus. The entire mass Avas acutely inflamed and completely 
obscured the meatal orifice. A splinter of AAmod Avas noted in the exposed mucosa 
and removed. The remainder of the physical examination A\ms normal. A cathe¬ 
terized urine specimen, blood counts, Kahn test, observation C 3 "stoscopj'’ and 
excretory urogram Avoi’e normal. She Avas treated AA'ith hot sitz baths for 6 days 
and then the entire prolapsed mucosal cuff Avas removed Avith the cautery loop. 
No bleeding occurred. The patient Avas discharged on the third posloperatiA'eday. 
Her phj'’sician reported no stricture formation on the last examination Avhich AA’as 
made 4 months postoperatively. 

Many predisposing and precipitating factors haA’C been listed in the literature 
to explain prolapse of the urethra. In three of our cases a probable cause could be 
elicited. Strain from severe bouts of coughing Avas present in case 1: it Avas during 
a coughing spell that the mother first noted blood. Rape has been listed ly Berry 
and Greene'* as an infrequent cause of prolapse. In case 3, the mother first noted 
the swelling in the vagina soon after the patient Avas criminall.y attacked. Trauma 
Avas present in case 5; the finding of a splinter of Avood embedded Avithin the pro¬ 
lapsed mucosa supported this belief. No apparent etiological factor could be 
elicited in cases 2 and 4. It Avas apparent from the reports in the literature that 
many factors maj’’ produce prolap.se of the urethra. Young girls having congeni¬ 
tally poor tissue structure locally' or an abnormal mucosal redundancy are 
probably more susceptible to the development of prolapse of the urethra AA-hen 
they are exposed to such stress or straining factore as scAmre coughing, consti¬ 
pation or trauma. 

The usual clinical findings haAm been urethral bleeding and the presence of a 
mass in the Amginal introitus. Urinary symptoms have been infrequent; AA-hen 
present, they Avere mild. In all our patients catheterized urine specimens and 
excretorj-' urograms Avere done and found to be normal. In oiify one case AA-as 
mild trigonitis noted on observation cystoscopy. The prolapsed mucosa siu- 
rounded the entire circumference of the meatus in all our cases. 

* A private patient of Dr. Merle Herriford who kindly allowed us to include this case 
in our report. 
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jNIany methods arc a\ailablc for the treatment of prolapse of the urethra Our 
procedure has been simdar to that suggested bj Moffett and Banks' Pic- 
operatue hot sitr baths arc gi\cn foi 3 to 5 d.i 5 & This helps in reducing some of 
the inflammation and aids in establishing a line of demarcation betueen the 
normal urethral mucosa and the inflamed prolapsed mucos i The surgical tech¬ 
nique 111 remor mg the prolapse is simple The prolapse is iiut under slight tension 
bj grasping antcnorlj and posteriorly with two Allis forceps The cauterj loop 
then quicklj and complctclj rcmoies the entire piolapsed urethra flush with 
its base at the line of demarcation Xo sutures arc used to approximate the cut 
edges In none of our cases has it been iiccess.uy to use a cathotei to control 
bleeding Tattle to no discomfort has occurred cliiriiig the postoperatico peiiod 
On the daj of discharge the urethra was dilated with inf iiit sounds In the 3 and 
4 rear old pitients a Xo 1(1 sound was used In the S xear old girl a Xo IS 
sound was used This was repeated weekly for two \isits m the out patient clinic 
and then monthb for two or three xisits In none of our lascs did stncturcs 
dec clop 

SOMMAin 

Tice cases of prolapse of the urcthia in joung girls are lepoited Complete 
circular amputation of the prolapsed mucosa with the cauterj loop was found to 
beau effectuc and simple method of treatment 'The postopciatne course of all 
our patients was surprisingK free of unnarj sjmptoms There has been no cm- 
dence of postoperatuc stricture foimation witli this method of treitmeiit 
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TUBERCULOUS ULCER OF THE PENIS: PRIMARY 
SURGICAL EXCISION 


JOSEPH J. KAUF.MAX and BARNEY B. SILVER 


From (he Department of Urolorjij, Veterans Administration Hospital, Los Anqcles and the 

Division of Urology, The University of California School of Medicine, Los Angeles 

Penile tuberculosis is rare. In a recent complete review of the literature Lewis^ 
found only 110 cases reported. Of these, 72 were the result of ritual circumcision 
in Jevnsh infants. Tuberculous affections of the penis have become singularly 
rare since the widespread adoption of surgical principles in circumcision. Aside 
from penile tuberculosis resulting from circumcision, Lewis found that the lesion 
was acquired either primarily as a result of coitus, fellatio or the wearing of 
infected clothing; or secondarilj'- from tuberculous foci elsewhere in the body. 
The majority of the latter group were associated with urinaiy tract or .seminal 
tract tuberculosis; only three cases having been reported in which the penis was 
involved following pulmonary tuberculosis without evidence of genito-urinary 
disease. The following case is reported because of successful surgical treatment 
of this rare condition. 

W. T. (WGH 30196), a 38 3 mar old Avhite married machiiiist, entered the hospi¬ 
tal on January 1, 1952 complaining of an ulcerated lesion on the .shaft of the penis, 
which had begun 3 weeks earlier as a nontender superficial nodule. He could not 
recall anj' trauma or relation of the onset of the lesion to coitus. After incision by 
a local phj’sician on the supposition that it was an abscess, the lesion rapidly 
ulcerated and enlarged. 

The patient gave a histoiy of hospitalization for 9 months in 1945 for pul- 
monaiy tuberculosis. Subsequent chest survey's, the last in October 1951, had 
revealed no evidence of activity. He denied cough, weight loss, fever, urinary 
sj'mptoms or other S 3 \stemic manifestations. His wife did not haAm tuberculosis 
and he denied extramarital sexual contact. There Avas no past history of venereal 
disease. 

Examination revealed a healthj’- appearing, stockj’’ young man. On the right 
side of the shaft of the penis there Avas a large ulcer measuring 4 bj’’ 4 cm. Avith 
raised undennined edges and a necrotic base coA’ered Avith purulent exudate 
(fig. I, A). The affected area Avas not painful or tender, and no inguinal ade- 
nopathii- AA’as present. The prostate, seminal Amsicles and scrotal contents were 
noi-mal to palpation and the prostatic fluid Avas of normal microscopic appearance. 
Blood count, sedimentation rate and urinatysis Avere normal. Chest films revealed 
minimal fibrosis in the right mid and loAA'er lung fields, but Avere otherwise in- 
detei'minate. Excretory urogram shoAved nonnal upper tracts. Urine e.xamina- 
tions Avere negative for acid fast bacilli on concentrated direct smear, culture 
and guinea pig inoculation. ExtensiAm bacteriological studies Avere done Avithout 
disclosingspecific micro-organisms. Biopsy of theulcermarginrevcaleda granulom¬ 
atous lesion AA'ith no acid fast bacilli or spirochetes seen on special stains. 
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Kio. 1. Tuberculous ulcer of peuis, .1, at time of niimissiou. II, surKicnl spocimeu fol¬ 
lowing preoperativo preparation. 

The patient was treated on the dermatolo(;_v service with htilfadiaitine and 
chloramplienieol orally and with neomycin ointment locally. Following 7 weeks 
of this regimen the ulcer ha.se became clean and presented healthy granulations, 
although the edges remained itiduralcd and undermined. He was tiansferrcd 
to the urology service with a diagnosis of nonspecific granulomatous ulcer of the 
penis. Following additiotial local treatment with potassium permanganate soaks, 
the edges of the ulcer softened. 

Because of the huge defect prc.sent, stugieal c.vtirpation and plastic recon¬ 
struction were deemed advisable. The j)reopcrative diagnosis was non-specific 
granulomatous ulcer of the penis. The rdeer was excised with a o mm. skin margin 
hetucen transverse elliptical incisions down to Buck’s fascia (fig. 1, B). The ulcer 
base was modeiately adherent but did not extend deep to Buck’s fascia. For- 
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tuberculoid appearance. Acid-fast bacilli \Neic found in Ziehl- 

^Melaen preparation. 
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tunatelj^, the patient ivas not circumcised and therefore closure of the defect was 
readil.v achieved hy retracting the prepuce, providing sufficient skin to slide over 
the shaft of the penis. 

Microscopic examination revealed a tuberculoid granulatous base with 
numerous tubercle formations, giant cells and round cell infiltration. Acid fast 
bacilli were identified in the Ziehl-Nielscn preparation after intensive search 
(fig. 2). 

Following tlie report of the tuberculous nature of the lesion, he was given 
streptomycin 1 gm. twice weekly and paraminosalicylic acid 12 gm. daily. The 
wound healed per primam, but, the paraphimosis caused by the type of closure 
required a .small dosal slit which corrected the constriction and edema. One month 
postoperatively the wound was entirely healed, and edema had abated (fig. 3). 
The patient was continued on streptomycin and paraminosalic 3 dic acid therapy 
for 6 months, and the wound remained healed. 



Fig. .3. Appearance of wound G montlis postoperativeb’’ 

The patient has now been followed for 22 months since surgeiy and has re¬ 
mained well without recurrence of local or systemic tuberculosis. 

DISCUSSION 

The etiology of this tuberculous ulcer remains obscure. Studies were done on 
the patient’s wife and no evidence of pulmonaiy or genital tuberculosis was found. 
Several possibilities exist as to its origin: that it resulted from contact wit,h a 
partner having pelvic or pulmonaiy tuberculosis and was acquired in the act of 
coitus or fellatio; that it occurred as a result of re-inoculation hy contact with 
his own infected sperm, urine or sputum in the vagina of his partner; or that it 
represents secondary hematogenous spread from his known but alleged inactive 
pulmonary disease or from his undisclosed genito-urinary tuberculosis. 

The diagnosis in this case depended upon the finding of acid fast bacilli in the 
second surgical specimen referred for microscopic examination. However, the 
gamut of bacteriological investigations was helpful in ruling out other more 
common lesions of the penis. 

Lewis states that the treatment of tuberculosis of the penis has been most 
unsatisfactory; that heat, ultraviolet, radiotherapy, chemicals and surgical 
excision have all been unsatisfactory by and large, and that generally the progno¬ 
sis is quite poor. However, since the advent of recent tuberculostatic agents, the 
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outlook 1msuiuloiiblcdlybpcniilteicd. E\cisio7inIsmi;ciy and cine ate iiowfeabiblc 
in pulmonary, lonal and seiniiml tiacl lubcicidosis hincc miliaiy spiead and local 
rccurience can be r\cll controlled uitb sticpiomycin, paraminosalicytic acid and 
moie recently, isoniarid dniRs. It i*. tlierefore to be expected that .similar ticat- 
ment aimed at surgical cure uill affoid good lesiilts in laigc cutaneous tuberculous 
ulcers, and may indeed be the tieatmenl of elioiee. 

SUMMAIIV 

A case of tubciculous ulcer of the penis is piesentcd. The disease, altbougli 
rare, lias been lecalcitrant in past icported eases .Successful surgical manage¬ 
ment of the case consisted in wide excision of the nicer, plastic closure and 
maintenance of the patient with streptomycin and paraminosalicylic acid post- 
opeiatively. It is .suggested that this may be the treatment of choice m tnbcicu- 
lous ulcers of the penis or of the skin elscttbeic. 

SS20 Witshre lik'd., licitrhj I!ilh, Calif. (./. .7. 7v.) 

G317 Il'ils/iirc likd., Los Angeles, Cahf. {II D. S.) 
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IDIOPATHIC HEMORRHAGIC INFARCTION OF THE TESTICLE 

IN THE NEWBORN 

ANTHONY R. FERNICOLA 

From the Lutheran Memorial Hospital (now the Clara Maass Memorial Hospital), 

Newark, N. J. 

Hemorrhagic infarct of the testicle in the newborn infant is rarely recognized, 
and orchiectom}'^ in the neonatal period is a rare surgical indication. This condi¬ 
tion as seen in the first and second decades of life, however, is not uncommon 
and is most often the result of torsion of the spermatic cord. Te.sticular infarction 
has been reported as a complication of strangulated hernia in the infant' and has 
been noted as a result of torsion of the spermatic cord in the newborn.--®''' 
However, the presence of hemorrhagic infarct of the testicle in the newborn has 
been observed in the absence of demonstrable evidence of torsion of the spermatic 
cord, hernia or trauma incident to labor. That this condition of complete gangrene 
of the testicle in the newborn can be a spontaneous development without pre¬ 
disposing factors or an antecedent exciting cause remains very questionable. 

Five cases of hemorrhagic infarction of the testicle in the newborn due to 
torsion of the cord have been reported, and four cases of testicular infarct in the 
newborn, one by Campbell,^ two bj’’ MacLean" and one by RavielP with no 
demonstrable cause have been described. The fifth case of idiopathic hemorrhagic 
infarct of the testicle in the newborn is herewith presented. 

The purpose of this paper is to specify the diagnostic criteria of infarct of the 
testicle in the newborn infant that have been thus far recognized in the relatively 
few cases which have been cited. This disease entitj’- is apparently far more 
common than medical literature would indicate in view of the numerous in¬ 
stances of unexplained unilateral atroph 3 '^ of the testicle as encountered in the 
adult. It is probable that the obstetrician, pediatrician and general practitioner 
in the past have encountered this condition Avhich represented an obscure, be¬ 
nign, incomprehensible affection of the hemiscrotum which followed an unevent¬ 
ful course during the unknown process of aseptic testicular gangrene and atrophy. 


CASE REPORT 

Baby J. T. (No. 52-87), birth weight 7 pounds 7 ounces, was born at the 
Lutheran Memorial Hospital on Januaiy 27, 1952 of a 24 year old primipera 

Read before the annual meeting of the Medical Societj' of the State of New Jersey, 
Atlantic City, N. J., May 17, 1953. 
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following normal labor, vertex irrcscntafion and siiontaneous delivery. The 
mother who i.s a registered nur.se e.xamined the newborn infant within two hours 
after delivery and observed an enlargement of the left scrotum which was di.s- 
colored aiul which did not arouse the infant on palpation. 

Examination disclosed a smooth, nontender, globular, (irm mass the size of a 
large green olive occupying the left .scrotum, the wall of which was of bluish di.s- 
coloration and nonedematous. The scrotal wall was adherent to the mass which 
nas not in an elevated position in the .scrotal .sac. There was ample distance for 
palpation of the spermatic cold between the superior border of the ma«s and the 
o.xternal inguinal ring which was not dilated. There was nothing significant upon 
palpation of the left .spermatic coid. The left scrotum did not transilluminate 
light. The right .sciotal sac showed evidence of a small amount of hydrocele fluid. 
The right testicle uas of nomal size. A provisional diagno.sis of left hematocele 
and right hydrocele was made. 

On the fifth day of life incision and diainageof the apparent hematocele were 
decided upon since thei-e was no change in the .size or consistency of the scrotal 
mass. Without anesthesia an anterior longitudinal scrotal incision was carried 
through the scrotal tunics. The tunica vaginali.s testis was entered and no bloody 
fluid or clot was present. A line of cleavage was obtained between the mass and 
the parietal layer of the tunica vaginalis with slight difficulty c.xcopt at one aica 
wheie a strip of capsule on the anterior border of the mass remained densely 
adherent to the parietal layer of the tunica vaginalis. The mass was dark red in 
color, sjTTimetrieal in contour and the size of a largo green olive. The spermatic 
cord was glistening in appearance, was not discolored or edematous and entered 



fiG. 1. Section of testicle slions m.srked enlargement, obliteration of parenclnmal 
marivings and mottled, hemorrhagic appearance. 
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the posterior border of the mass. The investment of the parietal tunica vaginalis 
was high on the spermatic cord. There was no gubernaculum or mesorchium. No 
twist in the intravaginal or extravaginal portion of the spermatic cord was 
demonstrable. The epididymis could not be identified. A longitudinal incision 
was then made into the mass on its anterior border to determine the presence of 
testicle within a possible organized hematocele clot. The entire surface of the 
cut section of the mass was firm, granular and dark red with no evidence of nor¬ 
mal testicle. The cut section of the mass resembled an organized blood clot. No 
bleeding re.sulted from incision into the mass. The intravaginal portion of the 
spermatic cord was incised between clamps, and the mass and attached portion 
of the spermatic cord were removed. The postoperative course was uneventful, 
and the infant Avas discharged on the second postoperative day. 

Pathological report (Dr. Edwin II. Albano): The testicle was enlarged and 
measured 4.9 cm. in its longest diameter (fig. 1). The surface was smooth and 
glistening except for small scattered tabs of pale 5 'cllow fatty tissue attached. 
The tunica was congested. On section the parenchymal markings are obliterated, 
and the tissue had a mottled, reddish-black, solid hemorrhagic appearance. 
Dark, thick fluid blood could be expressed from the cut surfaces. 

Microscopic description (figs. 2 and 3): The chief pathological process was one 
of diffuse hemorihagic infarction. The major portion of the testicular parench 3 ma 
was destroyed and replaced b}'' extensive hemorrhage. Manj^ of the eiythrocytes 
laj' in pools of edema fluid and laked blood. The few remaining tubules possessed 
a juvenile type of epithelium showing complete absence of spermatogenic differ¬ 
entiation. Some of the tubules had a pale, washed-out, ghost-like appearance. 



stroyed and replaced by extensive hemorrhage. 
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Fig. 3. Microscopic section discloses feu* scuttored tulndc.s timt possess juvenile typo of 
cpitlicliuni and complete aijscnco of spcrinutoKenic differentintion. 

Bizarie tubular fragmciit.s and the remaiii.s of numerous pyknotic cell nuclei, 
as tvcll as a few polymorphonuclear lpukocytc.s and histiocytes, were scattered 
throuRhout. The tunica overlyiuR tlie area of infarction was congc.sted and ne¬ 
crotic. A moderate amount of fibrin was depo.silcd in llie adjacent tissue. Diag¬ 
nosis: Hemorrhagic infaict of tlie tc.sticlc. 


DI.SCUSSIOX 

Bluish discoloiation of a smooth, globular enlargement of the hemiscrotum is 
the outstanding clinical chai act eristic of idiopathic liemorrhagic infarct of the 
testicle in the newborn. The thin, delicate scrotal ttinics of the newborn provide 
transparency to the purplish-red gangrenous testicle that is not ti.sually seen in 
the child or adult. The degree of scrotal tcndeincss and edema would vary 
according to the time of occtincnce of the process of hemorrhagic infaiction dur- 
nig intra-uterinc existence, labor or the neonatal period. Fever is mild. With the 
advance of time the scrotal wall becomes less edematous and is later adherent to 
the testicular mass which is tiim and nontendcr. 

the differential diagnosis of idiopathic hemorrhagic infarct of the testicle 
should he less difficult in the newborn than in infancy, childhood and adult life 
since epididymitis, orchitis and tonsion of the speimatic coid and of the testicular 
and epididymal appendices ai*e far more common after the neonatal period, 'fu- 
inors of the scrotal contents, other than tumor testis, are very rare rn the new¬ 
born. Tumor of the epididymis in the irewborir has heeir reported.* The preseirce 

^* ^^* and Mavock, }r. P . Adenomatoid tumor of the epididvmis Report of a 
case in a nenborn. J. Uiof., 63 : 712, 1950. 
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of scrotal masses requires consideration of such conditions as orchitis, due to 
mumps, trauma or syphilis, acute and chronic epidid 3 Tnitis, nonspecific, gono¬ 
coccal or tuberculous, hydrocele and hernia. Testicular tumor, hematocele and 
hemorrhagic orchitis comprise diseases Avhich are most difficult to differentiate. 

Tumor testis presents unilateral discolored enlargement of the scrotum which 
might contain bloody fluid Avithin the vaginal sac and is otherwise a firm, freely 
movable, imntender heavy mass. Supraclavicular b’-mph nodes and an epigastric 
mass ma.v be palpable Avith x-raj'^ evidence of lung metastases and positive 
Aschheim-Zondek test. Exploration biops.v maj’’ be the onlj’- possible method of 
diagnosis. 

Primary or secondary hematocele i.s characterized by a smooth, globular, 
discolored mass AA'hich does not transilluminate light and often follows injury. 
Trauma incident to labor is not easily e.stablished in such cases. 

Hemorrhagic infarct of the testicle due to torsion of the cord and spontaneous 
untwisting of the cord Avould be indistinguishable from idiopathic hemorrhagic 
infarct of the testicle since an elcA'atcd position of the testicle Avould not be 
present. 

Hemorrhagic orchitis results from trauma to the testicle or interference Avith 
its blood supply. OlDstctrical hemorrhagic infarction of the testicle may folioAV 
SGA'cre hemorrhagic or traumatic orchitis incurred during labor. The presence of 
a testicular mass at birth, hoAvcver, Avould require serologic test to rule out 
S 3 ’'philis and exploration biopsy to rule out neoplasm. 

COMMENT 

The pathological nature of this disease of the testicle in the newborn establishes 
a process of circulatoiy deprivation of the testicular parenchyma. In spite of the 
multiple source blood suppl3’’ of the testicle no other parench3’^matous organ is 
more Auilnerable to acute complete circulatoiy occlusion and total necrosis. Al¬ 
though it is assumed that surgical untAvisting of the spermatic cord within three 
hours from the onset of torsion Avill restore the blood floAV to the testicle and 
salvage its structural and functional integrit3'^ it might not be presumptuous to 
regard occlusion of the Avascular supply of the testicle in the newborn beyond fif¬ 
teen minutes as capable of producing irreversible damage to the testicle. 

Etiology of this condition is probably related to topographical variations of 
the scrotal contents. It is not Avithout significance in the case herein cited that 
the parietal layer of the tunica vaginalis testis Avas found invested high on the 
spermatic cord, that there Avas present a long intraA^aginal segment of the sper¬ 
matic cord and that there Avas no gubernaculum or mesorchium. Pathological 
evidence of organization of the inflammatory process AAdthin and about the testicle 
and adhesions of nonedematous scrotal tunics Avould place the onset of the process 
of infarction during intra-uterine existence or during labor AA'hich aavts uncA^entful. 
The diagnostic problem that presents in such cases demands surgical intervention 
not only for the purpose of possibly decompressing an hematocele to spare the 
testicle from pressure atrophy or performing orchiectomy for hemorrhagic in¬ 
farct but for the purpose also of accomplishing exploration biopsy or orchiec¬ 
tomy in the possible presence of testicular tumor. 
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SIjMMVUI \ND CONCI.OSIONS 

Bluisli (liscoloiatlou of a femooth, );luImLii cniaigcmpiit of the hcmi'-i lotum 
IS the outstamlmg (linual (h iiai torislu of itliopathu hemoiihagie infaict of the 
testicle m the nett horn 

Ilcmatoteleaiul testiculai tnnioi aiediflicult to diffeientiate fiorn hemoiihagio 
infarct of the testu le 

Surgical e\ploiation is indnatcd foi the purpose of actuiate di ignosis and 
accomplishment of letiinred buigical treatment 

The etiological basis of the decelopmciit of testiiiilnr infaiction piolnbh hea 
Ill the anatomical caiiatinns of the scrotal contents Tiauma, escition, laboi, 
inguinal surgert and the presence of iiiguiiinl masses proMcle influences which 
when siipoiimposed upon topographical dcciatioiis of the tcstiilo, spcnnatic 
cold and their tunics are capable of iiuokmg complete oi tempoiaij circulatoij 
occlusion of the \ascular chaniielb and iricwciMblc damage to the testicle 

Obstetrical hemorrhagic infarction of the testicle during the piocess of normal 
labor IS nppareiitl} far more common than is geneialK appreciated and piobably 
accounts for manj cases of uno\plnmccl testiculai atiophy seen in the adult 

The fifth case of hcmoiihagit infaiel of the testicle m the newboin iii the 
absence of a demonstrable cause is reported 

fSo llff Proipecl .lit, iVcii arl, N I 
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EPIDERjMOID cysts of the testicle 

MAJOR F. E. COOK Ju.USAF (MC) and COL. J. C. KIMBROUGH USA (IMC) 
From the Urolotjn Section, Surgical ^Service, Walter Feed Army Hospital, Washington, D. C. 

From March 1951, through January 1953, eighty cases of testicular tumor were 
treated in the urological service of Walter Reed Army Hospital. Two cases of 
epidermoid cysts of the testicle and one of adult teratoma were included in this 
series. The latter is reported because it clinicallj' resembled and was grossly 
largely composed of an epidermoid cyst. A review of the literature reveals that 
only five cases of epidermoid aysts of the testicle have been reported. One was 
reported by Dockerty and Pi-iestlej--' in 1942, one by Gage and Brodie^ in 1950, 
two by Mooslin and Schulte^ in 1951, and one by JenseiU in 1952. Although the 
pathology has been well described, the etiology is still in controversy. 

All testicular tumors are considered malignant until proved pathologically to 
be benign. In the following cases a diagnosis of benign tumor was made on the 
basis of bimanual palpation of the testicle. The tumors were small, ovoid, dis¬ 
crete, smooth, firm, and slightly mobile within the testicle. 

In each case surgery was carried out through a scrotal incision. After removal 
of the tumor from the testicle, the tunica albuginea was approximated and the 
scrotum closed with drainage. 


CASE UEPOnTS 


Case 1 .—^A 29-year-old white man was admitted to Walter Reed Arm}" Hos¬ 
pital on March 8, 1951. The patient had noticed a firm nodule in his left testicle 
for 5 years. Because of tenderness in the testicle of a few months’ duration he 
reported to the hospital. Physical e.xamination was unremarkable e.xcept for the 
nodule in the superior pole of the left testicle. Incision of the tunica albuginea re¬ 
vealed a 1.2 cm. firm tumor well encapsulated in a glistening white membrane 
and which easily shelled out of the surrounding normal testicular tissue. On 
section, the tumor contained a pale tan material arranged in concentric lamellae, 
hlicroscopic sections (fig. 1, A) revealed a cj'.st in which most of the wall was 
denuded, but where it was present it consisted of squamous epithelium. The 
lumen of the cyst contained keratin. The pathological diagnosis was epidermoid 
cyst of the testicle. 

Case 2. —24-3’'ear-old white man was admitted to Walter Reed Armj" Hos¬ 
pital on October 20,1952. A few days earlier while the patient was being processed 
for discharge from the Aimy, the examining physician found a nodule in his right 
testicle. This nodule had not been noticed by the patient nor had it caused 
symptoms. Physical examination Avas unremarkable except for the nodule in the 
superior pole of the right te.sticle. Incision of the tunica albuginea revealed a 


Accepted for publication June 25, 1^3. 

1 Dockerty, M. B. and Priestley, J. T. •■ J- brol 48: 392-400, 1942. 

- Gaae A A. and Brodie, E. L.: J. Urol., 63: 539-541, 1950. 
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^ Jensen, 0. J. Jr.; J.A.M.A., 149: 109 113, 195-. 
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Fig. 1 


1.2 cm. white, finn, smooth, ovoid tumor which was easili" shelled out of the 
surrounding normal testicular tissue. On section, the wall of the cyst measuicd 
less than 1 mm. in thickness and contained a yellowish friable looking material. 
Microscopic sections (fig. 1, B) revealed the lining of the cyst to be composed of 
a thin layer of squamous epithelium. The squamous epithelium was clearly 
demarcated from the sui rounding normal testicular tissue by a thin layer of 
fibrous tissue. The lumen contained keratin. The pathological diagnosis was 
epideimoid cyst of the testicle. 



238 


F. E. COOK, JR. AND J. C. KIMBROUGH 



Fig. 2 


Case 3 .—A 22-year-old white man Avas admitted to Walter Reed Army Hos¬ 
pital on .lanuaiy 17, 1953. The patient had noticed a .small nodule in his left 
testicle one year prior to admission. This nodule was found during a plij’^sical 
examination for a regular Armj' commission and the patient was referred to the 
hospital. Physical examination was unremarkable except for the nodule in the 
medial and superior portion of the left testicle. Incision of the tunica albuginea 
(fig. 2, A) revealed a 1 cm. white, ovoid, firm tumor which was well encapsulated 
and easily shelled out of the surrounding normal testicular tissue. At one edge 
of the tumor (fig. 2, JS) was a cystic structure measuring 0.5 cm. in length. On 
section, the larger cyst contained a laminated yellowish-tan material, in the 
center of which rvas a brown discoloration. The smaller cyst contained a lipoid- 
mucoid material. Microscopic sections (fig. 1, C) revealed the lining of the larger 
cj"st to be squamous epithelium ivith a granular cell layer. The content of the 
cyst Avas laminated keratin. The smaller cystic structure Avas composed of cysts 
lined by ciliated respiratoiy-type epithelium and mucus secreting intestinal-type 
epithelium. The pathological diagnosis AA’as adult teratoma of the testicle. 


SUMMARY 

Tavo cases of epidermoid cysts of the testicle and one case of adult teratoma 
of the testicle have been presented because of their rare occurrence. 

The authors are indebted to Col. Joe M. Blumberg, chief of pathology, Walter 
Reed Army Hospital for the microscopic descriptions of the tumors. 
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SCLEROSING LTPOGRANELOMA OF THE SPERMATIC CORD 
LowiniN R. m<cui:a 

Sdciobing lipognunilomn is conskleiccl to bo ii peculiar gianulomafoiis icac- 
tioa in the fatty tipsuc'-. Abli ami Friedman timt called attention to the condi¬ 
tion affecting the organs of the genito-iirinnry .sy.slcm, and called the condition 
scleiosing lipograniiloma. In 1918 Powell and Ponell piescnted a case affecting 
the genitalia. Smetana and Bernhard in BI.'iO picpcntcd a classical dc.seiiption 
of the condition, icvicwed the literature and presented 7 cascb. Since 19.)0, 
tno other invcstigatois hare pre.sented casc.s typical in the histological pictine, 
bringing the total number of cases alTecting the geiiito-ininaiy hy.stcm to fhn- 
teen, including the ease to be pre.sented. It is the purpose of the presentation 
to consider sclerosing lipogianuloma as it affects the s])cimatic cold and to re¬ 
view the htcratuie of the condition as it affects the organs of the genito-urinar}- 
system. It has also been established that .scleiosing giamiloma is not always 
conrnicd to the organs of the gcnifo-uiinaiy .sy.stem but is known to occur in 
many other .stnictuics. 

Because of the peculiar tissue icaction, the condition has been called by 
various terms, among which nm saiionifying necrosis, necrosis of suheutaneous 
fat tissue, ischemic fat nccrosi.s, lipogramiloma, liiiody.strojihy, lipophages 
gramiloma, adipoiiccrosi.s, lijioid neciobiosis. The term .scleiosing lipogranulornn 
ns used hy Ash and Fiiedman is now considered standard. 

The pathogenesis of sclerosing lipogramiloma is not known. The condition 
Is believed to usually follow trauma. Gios.sly, the inithological ajipearaiicc, 
nccordlng to Smetana and Bcinhaid, is chaiactciii’ed by disiuption of adipose 
tissue, the piesencc of cystic spaces of vaiioiis si/e.s lillcd with fluid or fatty 
mateiial and scarring of varying density. These investigators conclude that 
following tiauma “the essential consequence is not physical disiuption but 
ratliei tiansfonnation of physiologic fat into a mildly iiritating impliysiologic 
substance with which the body can cope only by tiaiis])ortation, segiegation, 
and walling off from the iioimal tissue.” 

Analysis of the history of the cases picscntcd and the micioscopic specimens 
J’e\ealed that sclerosing lipogianuloma is a icaction of adipose tissue to tiauma 
which IS utterly diffcieiit than the icaction of other tissues to trauma. Analysis 
fuither leveals that several had a definite and diicct histoiy of trauma while 
otheis piesented a case histoiy of a local infiammatoiy leaction. All cases showed 
a definite tendency to piogiess once the inciting element of the gianulomatous 
reaction was established. Whethei or not this icaction of adipose tissue is the 
lesult of a temporary interfeience of local blood supply and fat metabolism 
IS not clear. It is established that lipogramiloma tends to eontmiie when the 
process is once iiiauguiated. Spontaneous healing is slow and it is doubtful if 
It ever occurs. Undoubtedly this continued advancing pi'oce.ss accounts for the 

Read at annual meeting, Rtid-Atlantic Section, American Urologic.il Association, Roa¬ 
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numerous discordant interpretations of the physical and pathological findings 
that have been presented by numerous investigators. ' 

The condition has been observed in the white and colored races and in both 
sexes. The age of the individuals affected varies in the reported cases from 20-60 
years. Duration from onset to operation ^faries fi-om 3 weeks (the case herein 
reported) to 8 years. Analysis of the reports in the literature reveals that the 
condition has affected the tissues of the scrotum in 3 instances; the penis twice; 
the scrotum and penis on 2 occasions; the epididymis, perineum, and the peri¬ 
urethral tissues once. Ordinarily tissue reaction (piite quickly follows trauma. 
However, it will be noted that in some instances of sclerosing lipogranuloma, 
the condition has been slowly progressive for a peiiod of years. Regardless of 
its position it has been shown that an inherent tendency to progress exists and 
there is onl}' one method of treatment, namely, excision. 

There is one important factor regarding sclerosing lipogranuloma that is 3 "et 
to be explained. Trauma to adipose tissue is common, while the occurrence of 
sclerosing lipogranuloma is rclativclj'^ rare. Therefore, basically, there must be 
some underljdng inherent causative factor, accompanying trauma or inflamma¬ 
tory reaction producing the condition. 



Fig. 1. a, laige, cylinchical, painless mass extending fiom internal inguinal lingi^nto 
.spiotum Mass althouch movable, appeared fixed to sui rounding tissue B, note almost 
complete oblifem^^^^ st.uctures U spcimatic co.d by fatty tissue Testicle appeals 
grossly noimal 
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Tio 2 Bjckground of fil)roriUt\ tissue I'lt lobules ore ilislorteil and in some areas 
disclose microojstic dil Uiition 'Microcasis are lined b\ lipid I idea in itropliaises or Riant 
cells of forcipn liodj tjpe Stronn is spriiiUtd l)\ lampliocNtps m i(.ropli iRcs, cosinoplulcs 
and pant tells 


ct&l- IttPOUl 

V tthilo man 5<) jeata of age was ic admitlctl to tlio liospital 3 moiitlis fol¬ 
lowing abdomiiiopennoal piottosigmoidcctomt for caicinoma of the sigmoid 
Tlieic was piescnt a painless, increasing, tjlnidiital mass nitohing the left 
spermatic coid (fig 1, .1) Tins mass was not apparent befoio pioctosigmoidec- 
tomj It was fust noticed 3 weeks following siiigcij The patient refused inter¬ 
vention for the icmotal of the mass at that time, but as the mass contmiied to 
increase m si/e he agreed to surgerj fot its rcmotal (fig 1, B) Hie speimatic 
cold was ligated at the let el of the inteinal inguinal iing and the mass including 
the testicle was bluntly dissected from the scrotum The postopeiatue course 
Was uneventful Diagnosis Stleiosing hpograiiuloma of the speimatic eoid 
(fig 2) This patient was seen Februarj 2, 1953, eight months following the le- 
laotal of the sclerosing hpogranulom itous mass, at which timoa haid, cj’hndiical 
mass was palpable at the internal inguinal img This mass, according to the 
Patient, is not painful but is graduallj' nici easing m si/e 

SUMMARI 

Sclerosuig hpogiaiuiloma is a reaction of fatty tissue which occasionally fol 
lows tiauma The process of the reaction is not known hut is believed due to 
mteiference of local blood supply and fat metabolism Spontaneous healing of 
scleiosing lipogranuloma is slow, if it etei occurs Once established theie is an 
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apparent tendency to continued progression. The only known treatment for 
sclerosing lipogranuloma is e.xcision. A review of the reported cases affecting 
the organs of the genito-urinary s 3 ”stem is presented together with the addition 
of a personall}’ observed case. 

COXCLUSIOX 

An apparent unexplained inherent causative factor accompanjdng trauma 
of inflammatory reaction tends to produce sclerosing lipograiruloma. 

1930 Cheslmd St., Philadelphia, Pa. 
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SEMINAL TRACT CALCELI 
PHILll'M COUNWKU, 

hrotn the Dcptirlmnit of brojo/jt/, Itartford Ilo<pitiil, llortford^ Conn 

Sc\eral adKlcs in (ho uioloRiinl litomtiiro of (he pi-it 2 (cais liaic tailed 
attention to lalcilication of (ho sennnnl tcbiclc-s iind aminillarj pouioiis of the 
tasa m association with diabetes mclhttis This c.iltilnatioii has been tlcmoii- 
strated to eoiisist of ealcific deposits oi icplatcmeiit within the niiisiiil.ir walls 
of these organs 

A careful search of tlic literature for at least tlie jiast 50 jeai-s, liowetei, lias 
failed to rcteal a report of discrete calculi witliiii the taiinls of the seminal tract 
A short paragiaph m ICej cs’ Tcxiliook of L'rologij rcfci's to “saiidt ” tlcpo-^its found 
in the seminal lesidcs in autopsv spetimens but otliei than this no reference to 
seminal calcub can be found It is my puipose licrc to report 2 i ascs of such 
“semmal calciih ” 

eVSK III POUTS 

Case 1 —Mr F Z first presented himself m March 1012 at the age of 31 com¬ 
plaining of dull, aching supiapubic pain of 8 jcais’ duration C.rstoscopic ov 
aminatioii was negatue except for omcIoucc of posteiior urethritis Tieatmeiit 
with prostatic massage failed to gne relief and, after a short tune, tieatment was 
discontimiccl He re-appeaied in Octobei 1945 with the same symptoms plus a 
urethral discharge and tcimmal hematiina The same diagnosis was made and 
the same tieatment gueii The uicthral dischaige and the teimiiial hcmatuim 
ceased but the suprapubic and peimcal pain poisisted At tins time a palpable 
calculus in the left side of the prostate was noted and confimied by \-iav (fig 1) 
In March 1050 he was admitted to the hospital foi surgical lemocal of this 
calculus At this time, on cjstoscopic examination, it was noted that pressure 
or or the stone by a finger in the icclum caused a jet of bloody material to escape 
from the orifice of the left ejaculatory duct The bladder and upper urinary 
tract were normal except for duplication of the left kidney pohis and ureter 
The piostate was exposed thiough a pciiiieal incision and the large stone was 
readilj palpated in a supoificial position m tlio loft half of the gland An incision 
Was made ovei it and it was icmoxcd It x\as noted that it lay in a oaxity xxhich 
appeared to be lined with mucous racmbiaiic and it was found that a piobe could 
be passed readily m both directions from the caxity Theie seemed little doubt 
but that this stone lay m a greatly dilated portion of the left ejaculatoiy duct 
The penneal wound healed cleanly and he was discliaiged from the liospital 
on the seventh postoperative daj' 

For about 6 months be was completely free of sjraptoms but the dull supia- 
pubio ache recurred and had contimied uiteimitteiitly to date of admission al- 
nough never so severe as before the stone was lemoved Recent x-rays had 
s own no evidence of lecurrent calcification and a seminal x'csiculogram showed 

30 ^953 ^ mooting of the Now England Section, Anienc in Urological Acsociation, April 
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Fig. 1. Case 1. Large calculus in prostnlic aica which piovecl to be within cjaculatoiv 
duct. 

flee drainage from both sides with apparenlh’^ normal seminal tracts. The pros¬ 
tatic secretion became normal and a semen specimen was normal in all ie.spects. 

Case 2 —P. D. was a 20 old boy when he fiist came under observation in Feb- 
ruaiy 1948. At that time he was admitted to the Hartford Hospital with a story 
of acute onset of veiy severe right abdominal pain. He was writhing all over the 
bed, retching, vomiting and complaining of agonizing right abdominal pain 
which seemed colickj'- in nature. There was marked right abdominal spasm and 
tenderness and some tenderness in the right costovertebral angle. His white 
blood count was 12,000, 84 per cent polymorphonuclear neutrophils. His urine 
contained 3-5 red blood cells per high power field. There was slight right rectal 
tenderness. The presumptive diagnosis was right uieteral colic but an excretory 



Fig. 2. Case 2 A, light ureterogram made with occluding catheter in ureteial orifice 
and demonstrating calcific shadow' medial to, and definitely outside uieter B, ugfit 
vesiculogram showing sacculation of ampulla of vas at level of tip of vesicle and indistm 
filling defect in saccule 
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iiiogi.im ttab iicgatiAC aiul im nppomlpttomj' was doiip with lenioval of a iioimal 
appendix The suigcoii who tieatcd him at that lime felt when he dischaiged him 
that lie had prohahlyhada tight iiietor.it laleuliis that liad passed spoiitaiieousU 
In .Inly 104S, fixe mnntlis later, ho was ic-admitted foi stiidv with the story 
that he had continued to luxe attaiKs of right abdominal pain 5 oi h times a 
month Those attacks were alxxax s acute m onset, bore no lelatioii to aiix paiticu- 
lar sort of actixitj and lusted usually a day oi txxo Thej eontuiucd to be xerj' 
sex ere Cxstoscopy showed acute and ihronk postenor uiethiitis, iionnal upper 
urinarj tracts with a c.alcific shadow in the right side of the jiclxis xxhuh was 
dohmtely cxtia-iiicteial (fig 2, d) Chest x-rax'xxns iieg.itixe Banum enema, 
gastro mtestnial senes with small bowel studies and choleejstogram were nega- 
tixc It was obscixed th.it there xxas a little thickening in the region of the light 
seminal xcsicle and definitely imie.iscd Icndeiness lioio Tiontincnt In piostatic 
m.assige and xcsicular stripping g.axe no relief iiid xxas discontinued after a tiial 



Tig 4 C ISC 2 Kiglit scmiu it vosicte ind impiitl ir\ porlion of iirIiI x is liofcrens witli 
cxlcutus 

ktuiing the next 3 jeare the patient xxas at lollego m Veimoiit and xx.as seen 
onij larely though he continued to haxe attacks of sexcie colic at iriegulai intor- 
xals These were of such sexcrity that he usually landed in a hospital xxhere the 
workup was inconclusixe and the attack subsided At xaiious times he xxas 
studiedatsex erallaigo hospitals and at least txxo famous Nexx England diagnostic 
centers He lotuined finally to Ilaitfoid xxheic recurring attacks of pain often 
called his doctor out in the middle of the night to admimstei scdatix es B3’ this 
time the young man began to feel that his futuic xxas being blighted by tins 
mjstenous malady that kept him fiom xxork for a daj' oi txxo soxeial times a 
month His doctor, on the otliei hand, xx as tom betxx ecn a certaintj that thei e 
xxas an organic cause foi the sj'mptoms and a giowing conxiction that he xxas 
dealing with a bizarre manifestation of psyclioneurosis 

In Febmarj' 1952, four j'ears aftei the first attack, the patient xxas again 
admitted to the hospital foi studj' Bj' this time it seemed probable that the 
symptoms xxere due to chronic seminal X'esicuhtis xxnth an exaggeiated reaction 
to pain He xxas again subjected to complete diagnostic studj' A psj'chiatnst 
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felt that he was a normal young man who was only justifiably worried by his 
infirmities. A seminal vesiculogram showed an essentially normal seminal tract 
on the right side except for a peculiar .sacculation in the ampulla of the vas that 
was at first thought to be of little importance (fig. 2, B). Puzzling over the prob¬ 
lem one day, the forgotten ’’extra-ureteral calcific shadow in the right side of the 
pelvis” came to mind and, when a film in which this shadow appeared was super¬ 
imposed on the right seminal vesiculogram, the shadow fell into the sacculation 
of the ampulla of the vas and the diagnosis of vasolith was made. 

The right seminal vesicle, together with the ampullary portion of the right 
vas with its contained stone, was removed through a perineal approach (fig. 3). 
The wound healed well. The patient was discharged in 10 daj's and in a year 
and a half he has had no more pain, he has been married and he has this month 
become a father. 

In both of these cases diagnosis and definitive treatment were too long delayed 
because of ignorance of the possibility of seminal calculi. Witli tlie knowledge of 
the possibility of having stones in the seminal tract one can be sure that pelvic 
“phleboliths” will be viewed with a little more suspicion in obscure cases hence¬ 
forth. In like fashion one could criticize the vasectomy and vesiculectomy in 
the second case when it is quite possible that vasolithotomy alone would have 
sufficed. The only defense again is ignorance of the disease process and the desire 
to insure relief from recurrent painful and disabling episodes in a young man 
who was rapidly reaching the end of his endurance. 

One can onl}-^ speculate on the subject of etiology. The stone in the second case 
was analj^zed and found to consist of carbonate apatite (carbonated calcium 
phosphate). It would seem likely that inflammation or congestion had prompted 
bleeding with retention of a small clot which became calcified instead of being 
evacuated or absorbed. 

In conclusion, 2 cases of obscure abdominal pain due to discrete calculi in the 
seminal tract have been described. So far as can be determined this entity has 
not previously been reported. 

85 Jefferson St., Hartford, Conn. 
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COiriJSONE 'IIIEIUPV IX OSIEIIIS PL BIS 

c A noi IM \x \M> It r Bull viro 

Osteitis jniliis IMIS first dost rilied ns nn cntiU b\ Edw in Beei m 1921 In 1915 
Musrlint reported n senes of 25 cisc, tollettal from tlic Iiteiatnio niid iipoitcd 
with tliese Ins own 2 cases 'llic gient niajoiitc of these followed piostatottom> 
b\ the suprapubic route, howeccr, otbeis lin\e rcpoited the decclopmeiit of 
osteitis pubis following otlici operatiie pioccdiiies 5\ ilenskj icportcd 2 c iscs 
in women, one which followed a s\mph\siolonn and the othci appeared aftei 
a normal dcli\ci\ A \agmd fistula dtcclopcd originating at the os pubis In a 
third ease appearing m the female, the (linital picture of osteitis pubis was 
reported be Ivleinberg 'Ibis iiifedion was appauiitK metastatu, the souicc 
being pccloncphiitis 

In 1923 Barnes lepoitcd the (linitnl picture of osteitis pubis following a peii- 
ncal prostatectoim ’iho clinic il picture has also been icpoitcd following an 
infected inguinal hernia lopaii Wheeler, lu 1911, icpoited c\teiisi\c nnasion 
of the Os pubis following suprapubu ccstostomc 'Ibe cbnu il picture has also 
been found with a piost itic absiess, and with occup itioiial tiaiima to the lowci 
abdomen 

Followaiig Millm’s nitroduclion of prostatec tomj bj the ictiopiibio approach 
in 1940, osteitis pubis became one of its accepted ha/ irds Bence cnti, a staunch 
advocate of this proceduie, suggcstcKi tliat this (omplunlioii mav be duo to 
disturbance of the blood supph to the os pubis Most workers agiee that the 
two icquisites for this cliiiicvt pictuie aictiaumaaiid iiifection The largepei- 
centage increase in this complication following the advent of rctiopubic pios- 
tatcctomv lends suppoit to this view Tiie ease of ti uimn to the periosteum of 
the pubis while woiking in the limited picvesicnl space is obvious Gieat care 
Dnistbe used m the handling of lelractors and suigii nl needles 'Iho ovci piosent 
lafcction 111 anj piostatic suigerj is the second requisite 

rVTIlOI OG\ 

Uthough manj woikors have studied the pathologv of osteitis pubis, the pic 
hire IS still not cleai Goldstein, bj means of a biopsj of the pubic bone, in one 
of his cases, described the pathologv us showing the piesence of loose cellular 
connective tissue within the niariow spaces This connective tissue was mfil- 
hated With poljmorphonucleoc} tes, Ijmphocj tes, and a few histiocvtes The 
regments of bone at biopsj weiesoftei than those of iioimal bone The patho 
ogical diagnosis was repoited as “fiagmcnts of bone showing a histologic pio 
ore compatible with the diagnosis of osteitis ” 

Fiorson reported biopsj of the bone in one of his patients as showing a chiomo 
“inammatory leaction Silv er leported his biopsj as show mg a nonspecific acute, 
lotiammation "Vnieclei, how ev er, vv as of the opinion that osteitis pubis is a i esult 

“t annual meeting Mid Atlantic Section, American Urological Association, Roa 
' March 12-14 1953 
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of nerve injury. He reported one case in Avhich at autopsy there was no inflamma¬ 
tory process, but an atrophy of the cellular elements of the bone was found. 
Osteitis pubis was classified by him as a foim of Sudeck’s atrophy. This atrophy 
originally was described by Sudeck in 1900. 

SYM PTOMATOLOGY 

Clinically, the .symptoms rarely appear less than 10 days following surgery, 
and usually within 2 to C weeks. The sj^ptoms are manifested by a gradual 
onset of pain and tenderness over the body or rami of the pubis or ischium. This 
is followed bj" pain along the inner and outer aspects of the thighs and occa¬ 
sionally in the perineum. There is increasing pain in the groins on walking and 
later painful spasm of the adductor muscles of the inner thigh. The patient 
usually is confined to bed. There may be painful defecation or urination due to 
spasm of the levator ani and levator perinei, both of which are attached to the 
periosteum of the pubis. The course is usually' febrile, and persists for several 
weeks. The disease is self-limiting, the pain and tenderness usually lasting from 
six to eighteen months. 

RADIOLOGY 

Radiologically, there may be no findings in the earl}’^ stages. The first notice¬ 
able change is a fuzziness or hazine-ss in the pubis or its rami. This is followed by 
a frayed appearance of the periosteum, most commonly along the descending 
rami. This is followed within 2 or 3 weeks by a moth-eaten appearance of bone 
destruction in the pubic rami. In late stages there may be a separation of the 
symphysis due to a destruction of the cartilage. Healing may be characterized 
by spur formation, ossification of the sjunphysis, or by healing and restitution 
of new bone. 

TREATMENT 

Since recognition of osteitis pubis as an entity, different clinicians have sug¬ 
gested various tj^ies of treatment. Most woi-kers agree that until the advent of 
adrenocorticotrophic hormone (ACTH) and cortisone, all of the recommended 
treatment left something to be de.sired. Treatments in vogue were diathermjs 
radiation therapy, chemothei'apy and antibiotics. On the presumption that 
osteitis pubis was a trophic disease, large doses of \'itamin B complex have been 
used. Frequentlj^ orthopedic treatment such as splints, traction, novocain in¬ 
jection, obturator cru.sh, and physiotherapy have been beneficial in relieving 
pain. Hock and Kurtz stress the importance of removal of foci of infection. This 
is done b}" lavage of prm’esical space with solutions containing antibiotics either 
by introduction through a catheter or needle. Recently Marshall and his group 
have reported encouraging results from ACTH. Daw also reports gratifying re¬ 
sults with the use of cortisone. 

CASE REPORTS 

Case 1. A 65 year old Negro was first seen in January 1952 with symptoms of 
prostatism. Urological studies revealed benign hypertrophy of the prostate and 
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stricture of the anterioi nnd memhianous uicthia A flat ladiogiapli of the ab¬ 
domen, at tliat time, did not rosoal any discise of the bones of the lowci abdo¬ 
men and pcbis Tiansurethial piostatcifomy was perfoimed and the patient 
made an niieieiitful iccoiciy The urethral stricture uas dilated m caily hlaj 
and on .fuiic 1 in the oflito Following the sceoiid dilatation, the patient returned 
to his home in a nearby town. Subsequently acute urinary retention de- 
aelopod Ills phjsuian unsuccessfully attempted to pass a lathctcr and he was 
lefcricd to the hospital in acute urinniy relcutioii 
On admission the clnuc.nl pictiiie was that of urinary c\tra\as.itioii A siipra- 
pnhic c\stostomv was done and an indwelling iiiethr.il i.itheter niseitcd 'Ihe 
snprapiihn tube was remosed d dajs postopcratnely and the urcthi.al cathctci 
lemoicd 5 days later. He had an unc\entfiil postoper.itiv e course and returned 
home on .inne 2‘), 1912 Si\ d.ijs later he was again admitted to the hospital 
compl.aimng of marked pain m the right lugumal region, groin, and both testi¬ 
cles The pain was sniruientlv se\ere to prccent him from walking 
On phjsical examination the positixc fludings were tendeiness on light pies- 
siire oxer the pubic bone and lower abdomen This was nccompiincd bj pam 
on adduction of both thighs Ills temperature was 99 SF 'The urnmbsis showed 
a trace of albumin and microscopically icxcalcd many red blood cells His blood 
studies weio essentially normal except for a hemoglobin of 05 pci cent and a red 
hlood count of 3,200,000 

Hie clinical picture was one of osteitis pubis The patient was immediately 
placed on 300,000 units of duracillm daily and 0 5 gm of dihydrostroptomjcm 
twice dailj intramuscularly This was supplemented b\ sulfamerarmc by mouth 
and dmtliermj to the painful aica After appioximatelj 2J< weeks of tins thor- 
apx onl} slight improxcmciit was noted both objcetixcly and subjectnclv At 
fliat time all therapy was discontinued A flat radiograph of the lower abdomen 
was leported as showing multiple confluent .ircns of bone dcstnictioii of the 
Indies of both pubic bones adjacent to the sjmphxsis involving especiallj’ the 
posterior halves of both pubic bodies (fig 1, .1) Ho was then placed on corlisoiie- 
00 mg the first daj , 200 mg the second day and 100 mg daily for 10 daj's 
ter a few dajs of this therapy, the patient began to impiove maikcdb' At 
c end of the 12 daj s of cortisone therapy he was free of pain, his tempeiatuie 
Was normal, and there was no evidence of tenderness on pressure over the in- 
' oh ed areas See figuio 1, B 

her completion of cortisone therapy a rc-examinatioii of the lowei abdomen 
Was done by radiogiaph which was reported as showing complete regeneration 

>oth pubic bones without icsidual areas of bone destruction The patient 
'as discharged 3 dav s latci apparently free of all sj’mptoms of osteitis pubis 
0 Was advised to return foi follow-up uicthral dilatation This advuco he has 

"ot followed 

wlfr*** ^ report is offered by Dr R M Bobbitt ot al A 74 yeai old 

^^n e man underwent a suprapubic prostatectomv for benign h}pertioph 3 ' of 

P'^'i^fate on September 22,1952 Foui w eeks follownng surgerj’ pain dev eloped 
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Fig. 1, Case 1. A, x-ray several weeks after suprapubic cystotomy for ruptured uretlira 
and day prior to cortisone therapy. Marked docalcificatiou of both pubic bodies, more 
marked adjacent to symjjiij'sis, witli complete destruction of medial corte.v of both pubic 
bodies. B, after 12 days of cortisone thcrap:>'. Complete regeneration of both pubic bodies 
except for small triangular destroyed area in right superior pubic body. 

in the pubic region and thighs, and the patient had difficult in walking. The 
clinical picture of osteitis pubis progressed rapidly. The adductor spasm became 
so marked that the thighs could not be separated. A flat radiograph taken on 
December 17, 1952 revealed the moth eaten appearance of the pubic rami, con¬ 
sistent with a diagnosis of osteitis pubis. 

The patient was placed on cortisone therapy, 100 mg. for 2 da 3 ’’S, followed b 3 '- 
50 mg. a day for 1 week, then 25 mg. a day-- foi’ 30 day^s. Within 24 hours after 
beginning cortisone, marked subjective improvement followed. The patient was 
able to walk without pain after 3 day'^s of treatment. After 10 days of cortisone 
he was free of symptoms. 

DISCUSSION AND CONCLUSION 

A brief review of the literature on osteitis pubis has been given. Two addi¬ 
tional cases are reported because of dramatic response to cortisone therapy. 
The diagnosis was confirmed by radiographic evidence. The first case also was 
of interest because of its unusual causative factor. The second case was of in¬ 
terest because of the rapid disappearance of subjective complaints. 

800 First National Bank Bldg., Huntington 1, IF. Va. 
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CARCINOMA IN MALDESCENDED TESTES 
n. L. WARRES* 

From Medical and Surgical Clinic, Laredo, Texas 

We wish to report 3 cases of carcinoma occurring in undescended testes. 
One of the.se, torsion of an intra-abdominal testicle with associated mahgnancy, 
is of particular interest because of the few cases publi.shed. 

CASE REPORTS 

Case 1. R. 0., Merej" Hospital No. G410, a 20 year old white man, Avas seen 
on October 12, 1950 because of sudden exciniciating pain arising in the lower 
left quadrant and radiating to the scrotum and left thigh. Since the onset of 
the pain, the patient had not been able to urinate. There was no histoiy of 
previous urinary difficulties. 

On phjAsical e.vamination, the abdomen u'as acutel}’- tender and rigid in the 
lower left quadrant. The left testicle was not present either in the scrotum or 
inguinal canal. The patient was catheterized with ease and 1J4 ounces of clear 
urine obtained. Urinalysis and complete blood count were normal. Kahn test 
was negative. A plain x-raj'^ showed the kidney and psoas shadows to appear 
normal. No evidence of calculus was .seen. 

A diagnosis of torsion of an intra-abdominal testicle was made. Through a 
left pararectus incision the peritoneum was opened, and a torsed mass, the size 
of an orange, Avas found overlying the bladder. An cpididymis-hke structure 
and a Ams deferens AA'ere present in a small peritoneal pouch occup5dng the left 
portion of the scrotum. The tumor mass, epididjunis and peritoneal pouch AA'ere 
remoA'ed en masse. 

Pathologj'' report: The OA'al encapsulated testis measured 10 cm. b}'’ 5 cm. and 
Avas composed of soft, gray, hemorrhagic, sarcomatous-appearing tissue without 
any noi’mal architecture apparent. The attached cord-like stmeture shoAA’ed 
seA^eral dilated and thrombosed A'eins. The e.ssential lesion of the testis Avas a 
markedly anaplastic carcinoma of the embrjmnal type. The tumor cells in many 
instances appeared to practically line blood filled spaces AA'ithin the substance 
of the tumor. The testicle had been almost completelj’- replaced b}^ tumor which 
had even invaded the epididymis. Diagnosis: Embryonal carcinoma of testicle 
(Dr. DaAud A. Todd, San Antonio). 

Postoperatively the patient was giA'cn deep roentgen therapy. Chest film 
done October 28, 1952 Avas normal. The patient has remained in good health 
to date. 

Case 2. A. S., Mercy Hospital No. 6556, a 34 year old Avhite man, Avas ad¬ 
mitted October 26, 1950, because of a tender mass in the right groin of 2 to 3 
months’ duration Avhich originally had been diagnosed as epididymitis of an 
undescended testicle. Under penicillin therapy the tenderness decreased, but 
the mass had shrunk only slightly in size. In addition dysuria, urinary burning 

* Present address: Thompson-Brumm-Knepper Clinic, St. Joseph, Mo. 
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and a small urinary stream were jiresent. Gonorrhea oecurred many 3 'ears ago. 
In S yeai-s of married life, hi.s wife had never heeome pregnant. 

On phy.sieal e.vaminalion, the right tc.stielc was pre.sent within the inguinal 
canal, was three times normal in .‘•ize and aeiitely tender. The left testicle wa.s 
not palpable. The external urethral meatus was small. A urethral stricture oF 
in size was pre.^ent one inch within the external meatus. The prostate was 
boggy. Urinalysis wa.s normal. Complete hlowl count: Ued blood cells 5,350,000, 
hemoglobin 1-1.2 gm., white blood cells I.>,.|50; nculrophiles 7!), lymphocytes 20, 
cosinophilcs 1. Kahn test was negative. Che.st film was nonnal. 

.■V diagnosis of bilateral undc.secndcd tc.sticles and possible right testicular 
tumor was made. A left inguinal incision wa.s made, and a small, soft, flabby 
testis was found at the level of the internal ring. The cord wa.s freed of adhe¬ 
sions, and suflieient length was obtained to place the testicle within the scrotum. 
A right inguinal incision was made. The cord wa.s ligated and cut at the level 
of the internal ring, and the testicle removed. The urethral stricture was cut to 
size 30F following which a 2SF sound could be pas.scd with ease. A urethral 
catheter was left indwelling. 

Pathologj- report: The testicle formed an oval, flattened ma.ss measuring 0 
by by -1 cm. There was a segment of vas deferens 0 cm. in length. 
The opened cut surface of the testis was found to contain a soft, necrotic, mot¬ 
tled, hemorrhagic tumor mass which measured 7 by C by -1 cm. The periphery 
was foiTucd by the capsule and some fibrous thickening. The epididymis did 
not appear to be grosslj- involved and mca.surcd 3 by by 0.7 cm. The tumor 
of the testicle was a markedly anaplastic cmbrj’onal carcinoma which had prac¬ 
tically destroyed all testicular tissue. The tumor was markedly necrotic in some 
areas with associated hemorrhage and what appeared to bo infection. The 
epididymis was involved as was also the first portion of the spermatic cord. 
Diagnosis: Bmbrjmnal carcinoma of the testicle (Dr. David A. Todd). 

Postoperative deep x-ray therapy was given. On Alarch 19, 1951, the pa¬ 
tient complained of hemoptysis, weakness, pain in the back of the head, and 
dizziness. Chest film showed a lesion 3 cm. in diameter in the second left an¬ 
terior interspace. Additional deep x-ray therapy plus teropterin were given. 
The patient steadily declined and e.xpired April 29, 1951. Permission for autopsj^ 
was not obtained. 

Cose S. J. G., hicrey Hospital No. 7349, a 28 year old white man, was seen 
January 0 , 1951, with the following history: Four days prex’iously, while doing 
heavy lifting, the patient felt pain in the right testicle. That evening the pain 
became worse, and he had a low grade fever. A diagnosis of epididjunitis was 
fflade, and penicillin given. Tendeimess, however, persisted. In 1944 an opera¬ 
tion had been done because of bilateral crj'ptorchidism. The right testicle had 
been brought into the scrotum; the left removed because of insufficient length 
of cord. 

On physical examination well healed, bilateral inguinal scars were present. 

be right testicle was tender and slightly enlarged. It was thought that the 
epididymis was twice normal in size though a line of demarcation between testis 
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and epididymis could not be felt. Urinal 3 ^sis was normal. Complete blood 
count: Red blood cells 4,890,000, hemoglobin 13.5 gm., white blood cells 11,000; 
neutropMles 75, l}TOphoc 3 ’'tes 23, eosinophiles 2. Serology was negative. 

A preoperative diagnosis of traumatic epididj^mitis was made. The scrotum 
was incised, and its contents evacuated. The testis was twice normal in size, 
bluish-black in color and quite hard. The epidid 3 'mis was onl 3 ’' slightly enlarged. 
The testicle was removed. 

Patholog 3 ' report: The specimen consisted of a markedlj^ enlarged nodular 
testicle measuring 5 b 3 ’’ 3 b 3 ' 3 cm. The testicle was practicall 3 ^ replaced by 
lobulatcd tumor of a solid structure and encephaloid appearance. Sections from 
the testicular tumor showed it to be t 3 ^pical embr 3 mnal t 3 'pe of carcinoma with 
heav 3 ’' infiltration of stroma b 3 ’’ l 3 Tnphoc 3 'tes. The tumor had praeticall 3 ’' re¬ 
placed all of the testicular ti.ssue although no serosal infiltration was seen. In 
areas the tumor has undergone marked necrotic changes. It had spread through 
into the epidid 3 Tnis which showed a right large tumor composed of embryonal 
cells. Diagnosis: Embryonal carcinoma of testicle involving epidid 3 rmis (Dr, 
David A. Todd). 

Postoperatix'eb^ a course of deep .v-ra 3 ' therap 3 ^ was gi\'en. Chest films have 
remained negative for metastasis, and the patient is in apparent good health. 

DISCUSSION 

Campbell states that failure of normal de.scent of the testicle occurs in 1 to 
3 per cent of males. In 10 per cent of these it is bilateral. The proportion of 
abdominal to inguinal testes is 1:4. Descent usuall 3 ' takes place in the first 
3 ’'ear. If it has not done so b 3 ' pubert 3 ’’, it is unlikel 3 ’- to occur. 

A variet 3 ’’ of pathological conditions are associated with ciyptorchidism. 
More than 70 per cent have a concomitant inguinal hernia. Practicall 3 ’^ all 
postpubertal cr 3 'ptorchid testes are sterile because of the lieat factor (Moore). 
In addition atroph 3 ’’ due to interference with circulation, compression within 
the canal or to trauma ma 3 ^ take place. Me 3 'er reported 3 cases of fatal peri¬ 
tonitis due to suppurative epididymitis in abdominal testes. 

Torsion of an intra-abdominal testicle is rare. Charendoff et al. found 19 
cases in the literature and added one. Malignanc 3 ^ was present in 65 per cent 
of these. 

Various authors have stated that the incidence of malignancy in ciyptorchid¬ 
ism is 20 to 40 times as great as in noimally descended testes. Moreover the 
chances of an abdominal testicle becoming malignant are greater than that of 
one retained within the inguinal canal. Whether all undescended testes are 
potential^ malignant remains a controversial issue. 

In 31^ years of private practice the author has seen 5 cases of malignancy of 
the testes'. Three of the five were in undescended testes. One case of malignant 
degeneration took place 7 years after orchiopexy. Cabot believes that successful 
orchiopex 3 ' reduces the danger of malignant deterioration. 

In ^riew of the poor prognosis for undescended testes as to spermatogenesis, 
incidence of infection, trauma, and malignant degeneration, it behooves us to 
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shidj' prol>l(*m with caro. In all probal)iliiy iiiKlcsronded testes should be 
brought into the scrotum surgically at or Ijefore pu!)erty if no response is ob¬ 
tained vnih. hormone therapy. Testes which cannot be placed within the scrotum 
should be removed. It is suggested that surgical correct ion done some time after 
puberty docs not reduce the possibility of malignant degeneration. 

SUMMAIlY 

Three cases of carcinoma in undeseended tc.sticlcs arc reported. One was dis¬ 
covered concomitantly with torsion of an intra-abdominal testicle. Another 
occurred 7 years after orchiopexy. 
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FATAL REACTION FOLLOWING AORTOGRAPHY WITH 

NEO-IOPAX 


A. J, JOSSELSOX AN-D JOSEPH H. KAPLAX 

With the progressive refinement of injection techniques, administration of 
radio-opaque media has become a frequent diagnostic procedure. Because of 
increasing numbers of cases studied, toxic or allergic reactions may be encoun¬ 
tered. To prevent repetition of serious or fatal reactions, as \Yell as to assist in 
evaluation of new products, it becomes the duty of the physician promptly to 
report the occurrence of all untoward reactions. The product Neo-Iopax (Diso¬ 
dium N-methyl-3, 5-diiodo-chelidamate) has enjo 3 'ed a widespread acceptance 
in the field of excretory urography. Instances of allergic and other reactions to this 
material have appeared in scattered reports*-® in the literature. Reference® was 
made to a fatality resulting from the use of pyelectan in an editorial but the case 
was not described in detail. The following case is presented as an example of a 
fatal reaction to Neo-Iopax. 

CASE REPORT 


]M. S., a 35 year old white woman, was first seen in Maj’’ 1952 by one of us 
(A. J. J.) with the complaint of palpitation and headaches in early morning. She 
reported a systolic hypertension of 200 mm. of mercury known since September 
19, 1951. She had been told during her pregnane}’- twelve j’-ears earlier that her 
blood pressure was elevated “slightlj'.” 

The blood pressure was 190 mm. of mercuiy s 3 ’-stolic and 120 mm. diastolic. 
Examination of ocular fundi revealed moderate diffuse arteriolar sclerosis without 
exudates or hemorrhages. The optic discs appeared normal. No other physical 
findings of note were encountered. 

Blood nonprotein nitrogen, complete blood count, serologic test for s 3 "philis 
and electrocardiogram were negative or within normal limits. Roentgenogram 
of the chest was normal. Serum albumin was 3.6 gm. per 100 cc; serum globulin 
was 3.4 gm. Urinab’ses revealed specific gravities of 1.008 and 1.009 with al¬ 
buminuria ranging from trace to 2 plus. An excretory urogram made with 20 cc 
of a 50 per cent solution of Neo-Iopax revealed absence of visualization of the 


Accepted for publication July 16, 1953. _ 
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left kidney witli a large ureteral calculus measuring 1.2 cm. in diameter located 
at the ureterovesical juncture. There was a compensatory hypertrophy of the 
right kidney. Scrum calcium and phosphorus were within normal limit.s and 
phenohutphthalcin e.\crction was 04 per cent in 2 hoiii-s. 

Removal of the left kidney was contemplated because of its possible contribu¬ 
tion to the vascular hypertension resulting from renal ischemia (Goldblatt cfToct). 
It was necessary to obtain an estimation of the circrilatory status of the kidney 
before concluding that nephrectomy was indicated. Accordingly, on .July 11 an 
aortogram was made through the translumbar approach. Xeo-Iopax (lo cc of a 
(5 per cent solution) was used as a contrast medium. The proecduie was per¬ 
formed with case and the patient complained of no discomfort at the time. The 
renal arteriogram obtained is icproduced in figure 1. The day after this procedure 
the patient complained of nausea, vomiting, edema of the face and neck, and 
diffuse myalgic pains. 

Because of protracted vomiting and a persisting ileus, the patient was hos¬ 
pitalized on July If). The temperature was elevated to lOO-lOlF during the first 
3 days of hospitalization. Initial laboratory data revealed mild anemia and nor¬ 
mal values for serum electrolytes. The blood nonprotein nitrogen was 120 mg. 
per cent. Bleeding time was reported as 21 minutes. The patient’s symptoms 
persisted and the urine became grossly bloody; the volume averaged 200-500 cc 
daily. The oliguria peisisted in spite of the administration of intravenous fluid 
in amounts calculated to leplace fluid and electrolyte losses and to correct de¬ 
hydration without producing edema. The hospital couise was stormy and the 
patient did not lespond to supportive therapy, which included blood trans¬ 
fusions, antibiotics and fluid and electrolyte replacement. The azotemia pro¬ 
gressed with the blood nonprotein nitrogen stabilizing in the range of 580 mg. 
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poi- cent. Tlie ileus was refractoiy to treatment. A terminal uremic pericarditis 
and diffuse petechial rash appeared and she died the twenty-sixth day. 

xit necropsy, the findings of note were confined to the lungs, heart and kidneys. 
Approximately 1500 cc of blood tinged fluid was present in the left pleural cavity 
and 1000 cc in the right cavity. The lungs weighed 800 gm. There was partial 
atelectasis of both lower lobes. Idie pericardial sac contained 500 cc of thin 

blood.v fluid. A shaggy fibrinous red gray exudate was present on epicardial and 
pericardial surfaces. 

The lieart 'iveighed 375 gm. Left ventricular hj’-pertroph}’’ was marked, the 
Avail measuring 17 mm. in thickness. The endocardium was thin and smooth and 
there Avere no A’alvular defects. All major coronary arteries Avere patent and no 
significant atherosclerosis was obsen'ed. 

The left kidney Avas a scarred, shnmken, nodular organ measuring 6 by 4 by 3 
cm. Its slightly thickened capsule stripped Avith moderate difficulty leaving a 
pitted surface on AA'hich there aa'us a solitary thin Availed cyst 12 mm. in diameter. 
The sectioned surface rcA-oaled marked dilatation of the pelvis and all catyces. 
The entire paimmlyma measured less than 5 mm. in thickness. At the left ure- 
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Fig. 3 


tcrovc.sical juncture a dnik lirown .stone measuring 1.2 by .S cm. comiilotely 
obstructed thourcteiul ostium. 

The liglit kidney estended nearly to the pelvic brim and mca.suicd 15 by 8 
by 7 cm. A thin capsule stripped with case icaviuR a .soft, flabby, mottled, 
yellow-grey surface .studded by soft, cortical absces.sc.s measuiing 1 to 3 mm. in 
diameter. Numerous pinpoint areas of hcmorihage were also observed scattered 
over the cortical surface.,Similar hemorihagic areas also were seen in the sectioned 
surface throughout the corte.'; and miliary abscc-sses up to 1 cm. in diameter were 
found in the medidlary portions and lips of the pyramid.s. The meter appeared 
normal. The kidneys and bladder are leproduccd in figure 2. 

Micro.scopic sections of the left kidney revealed findings consistent with ad¬ 
vanced stage of scveic chronic pyelonephritis. Findings in the light kidneys arc 
represented in figure 3. Several distinct proce.sses weie appaient as repiesentcd 
by multiple small absccs.ses, intimal fibiosis involving ai teriolcs and small arleiies, 
infarction of glomeruli witli hemorrhage into the eapsular spaces, and various 
stages of tubular destiuction and icgcneration. In many of the pro.vimal con¬ 
voluted tubules there were marked destiuction and desciuamalioii of hmiig 
epithelium. Regenerating fiat, darkly staining, iiewdy formed epithelial cells were 
seen in luimeious tubules. 

COMMENT 


This is a case of hypertensive cardiovascular disease associated with an 
atrophic left kidney secondary to chronic hydroneph.osis and pyelonephritis. 
In spite of a diffuse nephrosclerosis the contralateral kidney e.\liibited only 
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moderate impairment of function until a severe insult precipitated renal failure. 
Clinicall 3 ' this reaction followed and was apparentl}’- produced by an aortogram 
in which Keo-Iopax was used. Because of facial edema, prolonged bleeding time, 
and severe gastro-intestinal disturbance, it was presumed that the episode was 
produced bj^ an allergic response to the djm. However, the anatomical changes 
found in the glomeruli and tubules of the right kidnc}" suggested a severe toxic 
reaction, such as that which maj’' be seen with acute hea\y metal poisoning. It is 
true that a high concentration of the d.ve probably entered the right kidne}'^, as 
revealed bj*^ the roentgenogram. This maj’ be attributed to the absence of circu¬ 
lation in the left kidnej’ and perhaps also to the fortuitous placement of the 
needle in the aorta exactly" opposite the lumen of the right renal artery. This 
however, was the purpose of the procedure technicallj’^ and should not pose an 
undue hazard for the patient or a penaltj'- for the phj’-sician. 

Though there were advanced vascular changes in the right kidnej’, this patient 
might still have enjoj-ed a fa^mrable response following a left nephrectom^y. 
Instead a fatal reaction following the use of Xeo-Iopax occurred. 

SU.AI.U.VRY 

An aortogram, in which Xeo-Iopax was used, apparently produced a toxic 
reaction which was fatal to a patient with hypertensive cardiovascular disease 
associated with one atrophic kidney. Reports indicate that nonfatal untoward 
reactions to Xeo-Iopax are not uncommon. This case is presented to indicate 
this dye may also be lethal in its effects. 

12S7 E. Main Si., Alha7nhra, Calif. 
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THE CLIKICAL USE OF CYCEAINE (IIEKVLCAINE) AS AN ANES¬ 
THETIC AGENT IN UROLOGICAL SUHGERY:--A REPORT 
OF OBSERVATIONS OF 1000 PATIENTS 

LHUOY \Y LLi:, EDWIN DAVIS, .In VM> .lOIIN H MIMOUC 

rrom ihc Departments of Urologii and Anc^thcswUnjif^ the Ujiiicrsttt/ of j\c6rfls/n CoUege of 

Medtettu, Omnhn 

Hcxyk.ime (l-cyclolie\ylnmino-2-piopylbcn/oatc) uas syiithc=i/G(l by Han¬ 
cock, ot, al 1911.* Us possible clinical u'-e was Sjupucstcd l)y animal studies con¬ 
ducted by Beyer, et al. I91S.- 'They shotted the compound to Im\c an oidei of 
toxicity comparable to procaine, an ordci of to])icnl ancstlic.sia comparable to 
cocaine, an order of nen’c block anesthesia intermediato bctxxccn bntacainc 
and Ictracamc, and a dniation of .spinal anesllicsia .second only to tetiacamc 
(o\er twice as lonp; as piocaine). 

There followed a pichminary clinical leport of Us usefulness by Ruben and 
-Anderson 1919’ who obscrx’cd -100 patients in whom cyclaino anesthesia was 
used. They concluded, “our cxpeiiencc to date indicates that the new diug pio- 
xides complete and longei lasting nerve block in smiillct doses i dative to Us 
animal toxicity than docs procaine.” ToikcFon and Coolc}’ lO.iU icported on 
its use in low spinal anesthesia in obstetrics in 1000 patients They were im¬ 
pressed by the uniformly satisfactory anesthesia obtained and “the laigcpoicent- 
age of patients in whom thcio was no appreciable lowering of blood pressure.” 
According to Orkm and Roxcnstinc 1952,^ cydninc in 1 per cent solution is 
stable to boiling and autoclaving for sterili/ation purposes The solution is 
stable foi one oi more months with no appaient loss of cfTcctiveness 
Our observations were begun .Inly 1952 and continued for one year. Dining 
this time cyclainc anesthesia in one form oi anothci was given to 1000 patients. 
Types of anesthetic techniques and numbers of patients involved aic piesented 
in table 1. 

CXCLMMl Fon eXUDAL ANLSTIirSIA (320 PATIEXrs) 

A solution of cyclaine in the concciUialion of Yl of 1 per cent was used for 
all caudal anesthesias The dosage was 30 to dO cc. In figure 1 the tcehinquo of 
single dose caudal anesthesia is illustrated Figure 2 shows an actual dissection 
of the caudal canal xvith relationship of the eaudal needle to the canda equina 

Sharp and Dohmc, Inc , Philadclplnn, P.i furnialicd ejehuno (Iicxj Ic-une) for this in- 
'ratigntion ' 
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,,, torkelson, 11 anesthesia in obstetrics 

” * J Surg Obst 
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Fig. 1. Schematic anatomical picsentation of tccliniquc of single dose caudal anesthesia; 
No 19 needle in caudal canal. 

Fig. 2. Photogiaph of actual dissection of caudal canal siiow ing in detail: A', spinal cord; 
D, dura; R, nerve; H, hiatus of caudal canal; C, No. 10 caudal needle. 

In table 2 the various procedures done under single dose caudal anesthesia are 
enumerated. 

In this series of 320 single dose caudal anesthesias surgical anesthesia was 
obtained in 3 to 7 minutes and remained profound for the duration of the pro¬ 
cedure. No supplemental anesthesia was necessary. There were no untoward 
reactions. 

CYCL\INB FOR CONTIXVOUS CAUDAL ANESTHESIA (75 PATIENTS) 

A solution of cyclaine in the concentration of of ] per cent was used for 
all continuous caudal anesthesias. The initial dose was 80 cc, supplementing 
as needed during the course of the surgery. Only five of the patients required 
any supplemental administration of the agent. In figure 3 the technique of 
continuous caudal anesthesia is illustrated. In table 3 the procedures done 
under continuous caudal anesthesia are enumerated. 

Anesthesia w'as profound and satisfactory for the duration of the procedure 
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Cystoseoin', uretoml cutliotenzntitm and relroKrado pyolojiraphy i 231 

Cystoscopy.. . . j 70 

Transurethral resection of prostate < 3 

Circumcision .... 3 


Ureteral dilatation. 2 

Internal uretJirotomy . 2 

Transiirclhra! fulRnration 2 

Urethral dilatation i 2 

Utholapaxy . j 1 

^fealo^omy ... 1 


in every patient. One ptiticnl had a mild trnn^^ient lo.«s of conscioti.snc.^s shortly 
after injection of the cyelaiitc solution, hut recovered in about 5 minutes. 

(n'ci..MN*E rou nvi'i:im\uic kiuxai. am-stuk.'^ia (MO I'ATirA'Ts) 

A solution of cydainc in the coneentration of 1 per cent in o per cent dextwe 
\vas used for all "low spinals," Four to five cubic centimeters of the solution 
(40 to 50 mg, of cydainc) were used. The .spedfic gravity of this hyperbaric 
solution was found to be 1,0200 (spinal fluid is l.OOGD). In table 4 the procedures 
(lone under this method of "low spinal" arc enumerated. In all instatices the 
solution was injected intralhccniiy without dihttiou with spinal fluid, the pa- 



'inJ#?' unatomieal presentation lUustratinj; tcchiiUpic of continuous caudal 

• nesUicsui. ao. IO malleable etecl needle in caudal canal and connected to supply of ^ of 
percent cydainc solution in syringe. 
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Table 4. Proccihircs done under hyperbaric spinal cyclaine 



NUMDER OF PATIENTS 

Triiiisuiethral resection of prostate 

74 

Transurethral fulguiation of bladder tumor 

24 

Cystoscopic manipulation for ureteial calculus 

15 

Cystoscopic examination with retrograde pyelography 

4 

Litholapaxy 

4 

Cystoscopj' 

4 

Internal urethrotomy 

4 

Excision urethral lesions 1 

[ ^ 

Meatotom}' 

2 

Orchidectomy 

2 

Transurethial endovesical uieterolithotomy 

; 1 

Circumscision i 

1 

Excision of spermatocele j 

1 


tient being in sitting position during injection and for three minutes following 
injection. 

In all instances the anesthesia was rapid in onset (.3 to 5 minutes), profound, 
and of a duration sufficient for the operative procedure. No supplemental anes¬ 
thesia was necessaiy and there were no untoward effects. 

cyclaine eor hypobaric spinal anesthesia (25 patients) 

A solution of cj’'claine in the concentration of of 1 per cent was used for 
all hypobaric spinal anesthesias. This solution was prepared by diluting 1 cc 
of 5 per cent cyclaine with sterile distilled water to a volume of 20 cc. The hypo¬ 
baric solution thus prepared contains 2.5 mg. of cyclaine per 1 cc and has a 
specific gravity of 1.0028 (spinal fluid is 1.0060). The solution is injected intra- 
thecally without dilution with spinal fluid with the patient in lumbar position, 
operati\'e side up. We have preferred to inject through a I.emmon continuous 
spinal setup; in the event that the operation is prolonged, supplemental injec¬ 
tions may be given. The dosage is 10 to 15 cc (25 to 37.5 mg). The technique 
is shown in figure 4. Anesthesia developed in 3 to 7 minutes after initial injection 
and was profound allowing completion of the surgical procedures without sup¬ 
plemental injection of solution. No untoward reactions occurred. 
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Ncphrcotoin\ 

Ureterolithotomy 
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TOPIC \L CVCL\IKi; ANEMIlKfel \ OK TUB FBM \I/C IIL ^DDBR (7.") PATIIA'TS) 

A solution of c^Tlainc in the poiippiilrafion of ] per eeiit ivns used for all topical 
pyclaine anesthesias of the female hladdcr. The bladder \\as drained with a 
small mothral catheter and 30 ec of the solution intiodnced. In table 0 the 
procedures done under this tj'pc of anesthesia are enumerated. 

Anesthesia was almost immediate in onset and satisfactory for completion 
of the procedure. Thcio were no untonaid effects. 

T.\ni.e G Proccduri't dnitr umlcr loptral cifclainc tiiicstlic^itt tn the fentalc 

j SLJIDER op PATreSTS 


Cystoscopy, ureteral eatheteripution, and retrograde jiyelopraphy 
Cystoscopy 


OS 


TOPICtL CYCIAINB AVBSTIIESIA. OP TUB .M\I,E UUETUrtA (22o PVTIEKTS) 

A solution of cyclaitic in the eoncenliation of 5 per cent was used for all topi¬ 
cal cyelaine anesthesias of the male uiclhra. Five cubic ccntimctcis of the solu¬ 
tion were introduced into the urethra with the 5 cc uiethral tip glass Asepto 
syringe. The solution was ictaincd in the uicthia by linger piessuro for a poiiod 
of 3 minutes before beginning instnimcntation. In table 7 the procedttres done 
undei this type of anesthesia aic enumerated. 


Tabif 7. Proccdujcs done under topical cpclainc anesthesia tn the male 


1 

NLMrrR or patients 

Cjstoscopy 

205 

Drethral dilat.atton 

20 


Table S Procedures done under local tnjiltralion anesthesia with cijclaine 



cc or H or 1 % cvctaine 

NOUntR OF FATIENTS 

Bilateral vasectoniy 

5 cc each side 

124 

Cireumscision 

50 cc 

4 

Bilateral orchiectomy 

30 cc each side 

5 

Suprapubic ejatostomy 

100-150 cc 

3 

Biopsy Bcrotal lesions 

10-20 cc 

2 

Meatotomy 

5 cc 

2 
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Anesthesia was almost immediate in onset and satisfactory for completion 
of the procedure. There vere no untoward effects. 

LOCAL INFILTRATION ANESTHESIA AVITH CA'CLAINE (140 PATIENTS) 

A solution of cyclaine in the concentration of 3^^ of 1 per cent A\^as used for all 
local infiltration anesthesias. The amounts used in any one patient varied from 
5 to 150 cc of solution. In table 8 the procedures done under this type of anes¬ 
thesia are listed. 

Experience AA'ith C3'’claine as an agent for infiltration anesthesia impresses 
one AA*ith its almost immediate onset, e.xcellent spreading factor, and depth of 
anesthesia. There AA’ere no serious immediate or delaj’^ed sj’^stemic reactions, 
or cA'idence of an}' acute or delaj'cd local tissue damage or irritation. 

SUMMARA' 

Cj'claine is an anesthetic agent AA’ith qualities suitable for use in infiltration, 
regional, and topical anesthesia. It possesses the advantages of rapid onset, 
prolonged activity, profound depth of anesthesia, and decreased toxicity. 

It Avould appear clinicallj’ that cj'claine is less toxic than procaine and that 
CA'claine is a more satisfactoiy topical anesthetic agent in the liladder or urethra 
than 2 per cent cocaine. 

14 S 6 Medical Arts Bldg., Omaha 2, Nehr. 
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A NEW INTEUCH VKGE VBLE TUMOR RESECTING INSTRUMENT 

swiini.r Kumni 

Ncopla';mb of Iho blailclcr h.wc mei\e<l intense theiapcutic attention liy all 
urologists in an effort to c\ oU e the best siiigiuil appi o ith Those w ho aiK ocated 
the most radio il siirgital attack on all but the simple papillomas hacc had then 
opportumt} to present their icsiilts Likeui'-e, the time honoicd lesults of de¬ 
struction of papillary neoplasms of \ arj mg malignancy b.\ pin sical agc'iits hac c 
been impressed on urological thinking The author, like all urologists, has con¬ 
sidered his own cxperienee and the published lesiilts of the great tlmics 

Cjstoscopic experience and lu iimeii helped by biopsy must still be the gioatest 
factor 111 choice of pioccdiiic Surface malignancies which are papillai^ m tjpe 
can be treated siii (cssfullj and some permanently cured by pin sii al modalities 
Iiifiltraticc papillary and iionpapillarj lesions (neoplastic extension deeply 
into and bexontl the miisciilaiis) can not be cured by physic d agents and few 
can be cured bj the most radical siirgic.d approich Ilowcxcr, pirtial and xeiy 
radical cjstectomj uiKiucstionably haxc a definite place m the theiapj of bladder 
neoplasm 

In 103() the authoi presented a ball tipped mterchnngeablo cloctrodo to bo 
used with a McCarthj cleclrotomo and at that time predicted that the icsoc- 
toscopc was the most natural and precise msliumcnt foi the mstiumcntal 
treatment of bladder neoplasm llis thought at the time was that a ball tipped 
electrode used at thoba«c of a growth gin e deep penetration of electiocoagulation 
"here it was most needed As the era of bold icscction of the piostate adxanccd 
it was incMtable that bold electiorcscction of giowths should haxc its Inal 
Extensne cxpeiicncc has demonstiated that electroicscction of the mass of the 
grow th IS best and deep electrocoagulation of the ba=o of the gi ow th is desirable 
Paiallcl clinical and p itliological studies of axci'-ed neoplastic bladders lexealed 
the limitation of both the physical and suigical treatments and may hax c serx ed 
to stabiliro uiological thinking 

During instrumental resection of papillomatous giowths, some of lather 
broad base, the loop of the resectoscope has sometimes failed to cut giowths 
which were not fixed since the xilh floated awaj from the loop Theauthoi theie- 
fore presented to AIi Ticderick J Wallace the idea which is hoieaftei desciibed 
If the instrument is w oithy of gathcuiig momentum it w ill be due to the genius 
and kind interest of a person who has aheady cained the most honoied and 
revered legard of uiologists exerywhere 

Tigure 1 levcals an interchangeable element xxliich can be passed tliiough a 
No 28 lesectoscope sheath A spiiiig mamt ims the cutting loop in the pioximal 
position well inside the No 28 sheath Visualuation is obtained wath a No 68 
McCarthy paneiidoscopic telescope Thumb pressuic forward pushes the loop 
retrogiade from the inside of the resectoscope sheath distally tlnough the newly 
fonned fenestra into the terminal recessed beak Release of thumb piessuie 

Accepted for publication Jul> 17, 1953 
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Fig. 1 


permits the loop to be returned to its original position within the sheath. Thus 
tissue fixed between the loop moving retrograde and the terminal hollow, niched 
beak can be cut and if desired the loop returning to its original position maj’^ 
be activated by the cutting current for the purpose of resection. 

The field of usefulness for such an interchangeable element should be greatest 
for certain t 5 ’-pes of neoplasms and also for retrograde resection of residual pros¬ 
tatic tissue close to the external sphincter during endoscopic resection of the 
prostate. In the latter instance the external sphincter may be protected from 
accidental injuiy. 

25Ji. State St., Perth Amboy, N. J. 
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AUSTIN I nODSON 

It lb the purpose of this picscnt.ition to call fmther attention to a group of 
patients who complain of pain typiial of that usiiallv a'^sociated with disease of 
the kidiiojb and urclcia without demoiisliablc pathological thaiiges Renal and 
urcloinl piin isusnallj associated with olistructnc lesions of the uppci urinaiy 
tract, and one can usually dcmonslrntc a stone, a stricture, stenosis of the nicteral 
orifice, a kink in the meter, or ureteropcKic obstruction Renal pain may also 
ho as'ociated with pciiieiial mnammation in tumors of the kidney, paiticiilarly 
when hcmoirhngc has occurred within the tiimoi, and with icnal (\sls 
We are occasionally consulted by patients who picsont none of these patho¬ 
logical pioccsscs, whose kidnejs appeal normal in outline, wlio'-e pcKes and 
urctei's hare a configuiatioii within normal limits, and in wliuli function and 
emptying time is normal Yet, the patient complmns of constant oi peiiodic 
pain that cannot be differentiated fiom the pun wo lommonlv as-ociato with 
demonstiablc renal disease These patients arc usually women and the pain has 
its onset duiiiig the menstrual time of life In most cases the patients are of a 
highly 1101 \ous temperament and in many instances such factois as economic 
insocuiitv, domestic oi personal affairs fuithcr complicate the jiroblcm The 
marit il state does not seem to bo signifi(ant Of 8 patients lepoitcd by Ciab- 
treo, foul were mairicd Young ct nl reported j cases of nephralgia, two of whom 
were mained, and of the foui iintionts recorded m this rcpoi t only one was single 
Ill most cases the patient bears from one to soreial abdominal seals, the icsult 
of surgical efforts to restoio her health 

111 many instances the onset of pain follows lathci closely some picvious ill¬ 
ness usually mroKnng the kidiiojs oi pchic stiucturcs One of my patients first 
suffcied pyelonephiitis following a peKic opcintioii Two had been opeiatcd 
upon for leiial ptosis and one had had bilatcial renal calculi with the loss of one 
kidney Delajed emptying of the icnal peKis without eyidence of organic ob¬ 
struction IS occasionally encountered, and minor dcgices of icnal mobility are 
not unusual In some cases the uicterogiam presents a straight, nnirow tube as 
evidence of ureteial spasticity 

L S Young, W E Wilson and R Nelson in the Journal of Urologij (May 
1950) 111 a discussion of nephralgia present an excellent desciiption of the auto¬ 
nomic nei\ ous sjstcm as related to renal pain A biief abstract of this discussion 
IS herewith presented It is geneially agieed that the nerve supply of the kidney 
IS deiived solely from the autonomic nervous system, and is both sympathetic 
and paiasympathetic Paiasympathetic fibers from the vagus iieive pass to the 
kidney by way of the celiac and aortic plex-uses The function of the parasympa¬ 
thetic nerves is not understood The sympathetic nerve supply is mainly from 
the celiac ganglion and aortic plexus Picganghonic fibers are received from the 
sixth thoiacic through the first lumbai sympathetic ganglia, by ivay of the 
gieatei, lesser and least splenic neives A fine network of post ganglionic fibers 
siinound the lenal artery and its blanches Fibers also traxml ivithin the muscular 

Read at annual meeting. South Central Section of American Urological Asaoci itinn 
hansaa Citj , Mo September 21-23, 1953 Association, 
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coat of the blood vessels. It is therefore evident that denervation of the renal 
vessels cannot be completely effective. Sympathetic nerves terminate ivithin the 
smooth muscle tissue of the renal tubules and calyces. There are both efferent 
and afferent fibers. The efferent fibers are thought to cause constriction of the 
muscle cells and also vasodilation. Painful sensations arising in the kidney and 
ureter pass over the afferent nerve. The preganglionic fibers of the sympathetic 
system pass in the intermediolateral columns of the cord. There is evidence that 
there is cortical representation in the autonomic sj’-stem in the premotor cortex 
of the frontal lobes. Following prefrontal lobotomy in the treatment of severe 
nervous disease, many disagreeable effects of a disturbed autonomic system have 
been relieved or ameliorated. It has therefore been suggested that patients suffer¬ 
ing from nephralgia who have been classified as emotionally unstable, may have 
emotional instability which reUeves itself by an overflow into the autonomic 


nervous system rather than by personal adjustment. 

Maier, Engelmann, Wharton and others believe that the ureters can function 
automatically and initiate their own muscular contraction without the necessity 
of external neural connection. Barringer, Wu and Quinby are agreed that ade¬ 
quate stimulus for ureteral peristalsis is diuresis. Lapides demonstrated that 
ureteral peristalsis will continue despite interference with neiwe supply to the 
ureters. He therefore believes that the ureter is an autonomous organ and that 
the autonomic ganglion takes no part in maintaining ureteral’contraction. Cald¬ 
well, Marks and Rowntree denervated the renal pedicles of a group of dogs upon 
which subsequent renal studies were done. There was no change in the excretion 
of dj'-es, Concentrative powers of the kidneys were temporarily diminished. Tins 
persisted in one dog for two months. After five months, the only evidence of 
change in function was increased diuresis. 

In 1921, Papin and Ambard advocated renal sjonpathectomy for the relief 
of renal pain associated with small hydronephrosis. They reported relief in four 
of six patients. Function tests reveal no difference in the function of the kidney 
following operation. There was no change in the hydronephrosis. A nephropexy 
and renal decapsulation was done on these patients. Therefore it is difficult to 
evaluate the results. 

In 1943, Elmer Hess discussed renal denervation and mentioned the fact that 
the operation had been advocated for the relief of reflex anuria, nonmechanical 
hydronephrosis, early tuberculosis, prevention of renal calculi, hypertension and 
nephralgia. There was no evidence that the operation had been helpful in any 
but the latter. 

In 1948, GranAulle Crabtree reported 8 patients upon whom renal denervation 
had been done. There was complete relief in five. In one there was a complete 
failure. One patient was probably relieved for two years and another for three 
years. He called attention to the fact that most patients with unexplained renal 
pain were of a highly nervous temperment and that neurosis had been diagnosed 


n almost all instances. _ ,. . . x, • 

Elwood Young and associates were of the opinion that patients in this group 

should include those with abdominal or back pain of proven renal or uretera 
origin in whom no obvious causes can be found, including those cases of minima 
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liydroncphrosis for which no organic explanation can ho found. Tliej' stale that 
it has been shown that an autonomic reflex arch exists which is similar to the 
somatic arch and it is felt that an inbalance of the autonomic nervous system is 
a common cause of renal jrain without demonstrable organic changes. Young 
suggested that following a complete physical examination and urological study, 
certain tests should be carried out to determine whether or not renal denervation 
might be expected to be of benefit. First, the administration of Etamon, with the 
idea of blocking the autonomic nerves. Second, administration of a placebo in 
the place of Etamon. The patients getting relief from the placebo should be 
treated on a psychotic basis. Third, unilateral paravertebral splenic chain and 
dorsal lumbar sympathetic ganglio!i block from DD to L2 during an attack of 
pain. The patient whose symptoms are relieved by a sympathetic block, cither 
by the use of novacain or by the u.se of Etamon, should respond to adequate 
denervation. Young reported five patients, one cured by nephrectomy, one re¬ 
lieved by frequent ureteral dilatations, one apparently relieved by ureteral dila¬ 
tions and sympathetic block, one cured by sympathectomy, and one partly 
lelievcd by Etamon, placebos, parasympathetic excision refused. 

I present -1 patients, all of whom have had previous operations for the relief 
of renal pain. Two arc relieved by sympathectomy and one by a cordotomy. 
These three patients were practically invalids bccau.se of discomfort and at the 
present time arc carrying on their normal household or business duties. The 
fourth patient has been relieved of pain in the left renal and ureteral areas. Since 
the sympathectomy was done she has been operated upon because of a herniated 
disk. At present she complains of pain in the right lumbar area. This pain is not 
constant, but quite severe at times. Because of the diagnosis of herniated disk 
shortly following the sympathectomy, the advisability of the operation has been 
questioned. The patient however is positive that she obtained definite relief 
from the sympathectomy. The operation in this case is not recorded as a com¬ 
plete success. 

CASi; nBPOiiTS 

IMrs. A. B., aged 34, was admitted to St. Elizabeth’s Hospital November 30, 
19.50 because of pain in the right costovertebral area and in the lower part of her 
abdomen. The pain was of G years’ duration but had gradually grown worse un¬ 
til she was practically incapacitated. In 1947 her right kidney' was suspended 
without appreciable relief. Examination showed her kidney' to be in good posi¬ 
tion. There was a slight angulation of the right ureter near the renal pelvis. 
The only other evidence of a pathological process was spasticity of the colon. 
She was treated 3 months with bed rest, ureteral dilatations, antispasmodics and 
placebos without improvement. March 14,1951, a thoracolumbar sy'mpathectomy 
was done and because of the angulation of the right ureter the kidney was ex¬ 
posed and freed of adhesions. An aberrant blood vessel at the lower pole was 
ligated and dimded and all nerve trunks that could be identified were stripped 
from the renal artery'. The kidney was fixed in a normal position. 

Convalescence was uneventful. Twelve months following the sy'mpathectomy 
she reported that she was in better health than she had been for several years and 
had required no medical attention since leaving the hospital. 
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Miss E. II., aged 33, was admitted to St. Elizabeth’s Hospital November 18, 
1950 because of pain in the left costovertebral area, radiating into the lower ab¬ 
domen and left leg. She stated that she had had pain in her back or abdomen 
almost constantly since she was a child. Pier history disclosed numerous hospital 
admissions. Her appendix was removed when she was 17 years old. A year later 
a partial excision of the right ovary and a presacral nerve resection was done. 
At that time a diagnosis of right ureteral stricture was made. Plaree years later, 
her right kidney was removed because of hydronephrosis and stone. »Six j'^ears 
later, she had a left nephrolithotomy and at the age of 31, a cholec 3 ^stectomy. 
Examination showed a poorl}-- nourished but well developed young woman com¬ 
plaining of constant left costovertebral pain which varied in intensity. The pain 
frequently radiated into the lower abdomen and left leg. There was good func¬ 
tion from the remaining kidney. There was no evidence of ureteral obstruction 
nor was there any dilatation of the renal pelvis. A small stone occupied the ter¬ 
minal portion of an upper caljo:. Mter considerable deliberation, I decided to 
attempt denervation of the left kidneJ^ The operation was extremely difficult. 
The kidne 3 '’ was larger than normal, denselj’- adherent and could not be delivered 
into the wound without undue risk. The small stone could not be located. The 
capsule was stripped from the kidnej’- and the wound closed. 

She felt better for about a month, and then returned complaining of the same 
pain except more localized. She was then seen hy two surgeons who after obtain¬ 
ing psychiatric consultation refused to do a lumbar sympathectomy. I was not 
convinced that the pain was on a ps 3 mhoneurotic basis and advised that she 
consult a neurosurgeon in a near b 3 '' cit 5 A He elected to do a cordotom 3 '. Since this 
operation 2 3 ’’eai’s ago she has been employed regularl 3 ’- as a secrctaiy and has not 
required medication for pain. 

Mrs. B., a woman aged 35, was first seen August 4, 1952 because of pain in the 
left costovertebral area radiating to the lower abdomen. In August 1951 she had 
a right nephropex 3 ’^ and the left kidne 3 '’ had been suspended five months later. 
The patient stated that there had been no relief of pain on the left side following 
the operation. She gave a history of passing blood when the pain was severe. 
The urine contained blood in microscopic amounts. Her pain was to some extent 
relieved b 3 ’- Etamon but the side effects were such that she refused to take it. 

After approximately 30 days’ treatment with ureteral dilatations, antispas- 
modics and sedatives, a s 3 ’-mpathectomy was done, removing the ganglia from 
the tenth dorsal to the first thoracic inclusive. The patient was not immediately 
relieved of pain but has gradually improved until at the present time there is no 
discomfort on the left side. One month following the operation she was again 
admitted to the hospital because of pain in the lower part of her back radiating 
into her left leg. In November she was operated upon for a protruded disk at the 
fourth interspace. This somewhat confuses the picture but it is doubtful that the 
herniated disk caused pain in the lumbar area. At the present time she has no 
left lumbar pain but has frequent attacks of pain on the right side of the ab- 

^°Mrs. L. H., aged 41, was admitted to the Hospital Division of the Medical 
College of Viiinia June 9, 1944 because of pain in the right lower quadi-ant of 
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the nbdomon and uterine bleeding A peimcal lepur and a hjstcieclorny ncro 
done Pathological diagnosis: mjomas of the iitcnis Inabilitj to void required 
eatlietcii/ation o\cr a piolonged period The patient had pjuna, thills and fever 
vlnch giaduallj icspondcd to urctend catheter diainago Because of peisistcnt 
pain, an c\tictor3’uroginm Mas made and shoMcd moderate bilateial renal ptosis 
She Mas re admitted to the hospital 1 months later betause of p3uua and pain 
111 the left side of the abdomen There Mas teiideiness and geneial discomfort m 
both costmoitebral areas Both ureteisMcie dilated to 12r There Mas tomporaij' 
relief of pain but during the iic\t thice jears she had lepeated tistoscopie ticat- 
mciits and Mas gi\cn e\cij a\aiKble autispaamodic and pain lehoving diug 
Pour \cai-s folloMing her first admission, betause of persistent bilateral flank 
piiii esaggciated upon exertion and pjelectnsis, bilateial iiephiopexj Mas done 
PolloMing this procedure she Mas cntirelv relieved of pain foi 2 jcais 

Vpiil 1, 1051, tMentj-eight months folloMing nepliiopexj', she Mas again 
admitted to the hospital botause of pain in the right flank and right loMcr quad¬ 
rant of the abdomen Duiiiig the summer the right ureter Mas dilated several 
times and the p itient required medication for pain almost constaiitlj At no time 
had there been anv icturn of pain on the loft side November 11, 1951 she was 
again admitted to the hospital and a sjanpathcctomj' was done on the light side, 
removing the sjTnpitliotic chain and gaiiglm fiom DIO to L2 Also the greatci 
and lessei splanchnic nerves from the DIO level to the teliac ganglion vveie le- 
moved There was moderate discomfort in the right lumbar area and abdomen 
for three oi four weeks after which she expressed hoi self as feeling quite well 
She has not rcquiied medical attention since the sjmpathottom}' was done 
Pam of icnal and urcteial ongm is not unusual vvithoiit objective evidence of 
renal and ureteral disease Such pain is piobablj' caused bj- some disturbance of 
sympathetic neive supplv’ Tlie condition is usuall}- spoken of as ncptiialgia 
Aftei tborougli investigation has failed to discover a pathologic process to ac¬ 
count for the pain, a coricct diagnosis can usuallj' be made bj' blocking the nerve 
supplv to the kidney with iiovacaiii or bj'the administiation of Etamon to pro¬ 
duce an autonomic blockade In many of these patients there is a decided psj'clnc 
clement which must be taken into account but the psychiatrist alone is raiely, 
if e\ er, successful m rchcvnng the pain Division of the autonomic nerve supply 
to the kidney either by renal pedicle denervation or by lumbar sympathectomy 
does not endanger the functional capacitj of the kidney 

409 Medical Arts Bldg , Richmond, Va 
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PATHOGENESIS OF PENAL FAILURE 
JOHN T. MacLEAN 

^ We are concerned primarily with the mode of development of the lesion in the 
kidney vhich leads to the production of acute renal failure. It is presumed that 
the pre-renal causes of failure such as a diminished fluid intake, a reduction in the 
constituents of the blood as occurs in haemorrhage, diarrhoea and vomiting 
hai’^e been excluded. Likeivise it is presumed that the post-renal factors which 
cause obstruction to the outflow of urine have also been excluded. 

This process of elimination naiTOWs our problem down to the specific problem 
of what is occurring in the intrinsic renal lesion, and what ai’e the contributing 
factors in its production. Figure 1 represents a diagrammatic concept of the vari¬ 
ous contributing factors which will be discussed in more detail subsequently. 


A. GLOMEHULONEPimmS 


* 


Figure 2 shows a normal glomerulus. It is not difficult to visualize that in an 
acute inflammatory reaction the polymorphs rush to the scene of action, so that 
veiy soon the entire glomerulus becomes a seething congested mass of inflamraa- 
tor 3 '' cells (fig. 3). In addition, Bowman’s capsule becomes filled with an inflam- 
matoiy exudate. Likewise, it is not difficult to conceive that if a sufficient number 
of units are so involved and their function eliminated, that acute renal failure 
may ensue. Clinicallj'’, we are well able to recognize this type of lesion with the 
sudden onset of mahogany coloured urine, hjqjertension, marked albuminuria, 
manj'' red blood cells and white blood cells in the urine, and granular casts, fol¬ 
lowed in a few days, in some cases, by anuria. 

Sulfonaviidc ainiria. Sulfonamide anuria should be mentioned and e.xcluded. 
Its mode of onset maj’’ vaiy considerably. There are four types of lesion possible: 
1) Seventy-five per cent are due to mechanical blockage of the ureters bj’’ 
mi.xed blood clot and crystals. We have had 3 cases of sulfonamide anuria ad¬ 
mitted within the past month. All three were due to sulfamerazine. All three had 
mechanical obstruction of the ureters vith blood clot and crystals. All three 
promptty recovered when the ureters were catheterized and the pelves washed 
out. The lesion maj-- be 2) to.xic glomerulonephritis, 3) focal necrosis, or 4) a lower 
nephron-nephrosis type of lesion with disiuption of the tubule at several ijoints 
along its course. 

Bilateral diffuse cortical necrosis should also be excluded. Tliis lesion is defined 
by Duff and Moore as a pathological entity of unknoum cause manifested by ex¬ 
tensive uniform necrosis of the cortex of both kidneys. There are two theoiies of 
origin: 1) that it is due to toxins, as in pregnancy; 2) that it is due to ischaemia 
causing vascular occlusions. Clinically there is oliguria, anuria, and pain, usually 
epigastric, radiating along the ureters. Edema of the dependent parts occurs. The 
outcome is usually fatal; however, a very few patients do recover. 


Eead at annual 'meeting, American Association of Genito-Urinary Surgeons, Hot 
Springs, Va. May 6-S, 1953. 
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Fig. 1. Diagram indicating main contributing factors in ])roduction of anuria 



Fig. 2. Normal renal glomerulus showing afTcrent arteriole 


D. TUBULES 

A considerable amount of interest has centered around the lesion in the tubules. 
The exact sequence of events leading up to the production of “lower nephron 
nephrosis” still remains a matter of conjecture. 

Luck6 in 1940 gave an excellent description of the microscopic lesion, as being 
one of edema of the cells lining the distal convoluted tubules, followed by de¬ 
generation and necrosis of these cells. Numerous haem casts are also present. 
These are made up of myohaemoglobin and haemoglobin. There are two views 
held regarding the appearance of haem casts in the tubules. One is that haemo- 
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I'lG. 3. Renal glomerulus in acute glomerulonephritis. Note inflammator}’' cells in 
glomerular tuft and protein exudate in Bowman’s capsule. 

globin may dissociate into molecules of smaller size and pass through the glomem- 
lus, whereas m 3 mhaemoglobin is allowed to pass because of the increased permea¬ 
bility of the glomerulus. The other view is that these two compounds settle out 
in situ, from the debris locallj'’ present. 

iMiich of the current work on this problem is divided into two phases: a) oiiginal 
investigation; b) a deteimined effort to eradicate the name and substitute an¬ 
other which renders the concept of pathogenesis even more opaque. 

There are many names in medicine that are in their tnie sense misnomers, and 
j^et have survi^'ed the years. The main objection to the name “lower nephron 
nephrosis” is that the lesion is not limited to the lower nephron, and that it is not 
a nephrosis but a nephritis. These seem like legitimate objections. However, if 
one concedes all this, it would still appear to be a leasonably good name. 

Oliver et al. in 1951 reported on his investigations following the stud 3 ’- of cases 
in which the individual nephrons were dissected out and studied. He believes that 
there are two t 3 q)es of lesion which ma 3 ^ occur: A) Nephroto.vic damage. This 
occurs for example in mercuiy poisoning. The lesion is present only in the pro.xi- 
mal convolutions, and is evenb’- distributed amongst all the nephrons. Debus 
may be packed within the lumen of the tubule, but the basement membrane 
remains intact. At the commencement there is a hydrops of the tubular cells fol¬ 
lowed by flattening of the epithelial cells, and death of the cells. 

b) Tubulorhexis. Here there is disintegration of the tubular membrane, the 
epithelial cells become necrotic. Tliis may involve only a portion of the wall of a 
tubule, or the whole wall ma 3 '^ be involved resulting in loss of continuit 3 ''. The 
lumen of the tubule thus lies open to the sui rounding inteistitial tissue. The in¬ 
terstitial reaction ma 3 '' be nil or it may be extreme. There ma 3 ^ be masses of con¬ 
nective tissue fibres surrounding the tubule, or the surrounding reaction ma 3 ^ be 
granulation tissue. This type of lesion is found in every segment of the nephion, 
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but is most common in tlie terminal jjortion of the proximal convolution whore it. 
dips into tliemedulln, and in the distal eonvolution and connecting tvduilo. 

What occurs next? In the portion of the tubule involved with the nephrotoxic 
edema and death of the cells, regeneration of the cells occurs, but function is not 
necessarily restore^. In the tubulorhcxis type of lesion, if there is some continuity 
of the tubule, regeneration may occur; whereas if the tubule is completely divided, 
it may never unite, or the ends may be invaded and obstructed by growing 
granulation tissue extending from the interstitial tissue. 

One may reasonably question the isolationism of this theory of nephrotoxic 
damage. It is assumed that most toxins arc more concentrated in the proximal 
tubule than elsewhere, and that the lesions they ijroduce should be most intense 
in this region, and be continuous rather than segmental. Microscopically this is 
what actually doe.s occur. On the other hand, it is rather difTicult to imagine that 
a toxic substance in solution should .suddenly loose its toxicity once it has passed 
a given point of the tubule. Oliver ct al. state that more distal portions of the 
tubule do show tubnlorhexis or disintegration of the tubular membrane, although 
in the cnish syndrome the nephrotoxic lesion in the upper nephron is completely 
lacking. 

In tubulorhcxis when there is disintegration of the continuity of the tubular 
membrane, it is not surprising that there should bo an interstitial tissue reaction. 
This is exactly what one would cxi)cct, and is i)rccisely the same ns wliat happens 
when the interstitial tissue is invaded by any other ])roccss sueh as occurs in 
pyelonephritis. In the latter, the response is inflammatory in nature. 



Fig. 4. Case Ko. 4S-1SSS3. Gross .appearance of kidney in patient wlio died after mrtial 
recovery from acute renal fiiiluro Anuria developed following a 12 hour period of'^livno- 
tension postoperativoly Urinary output returned on the sixth nostnnentivp dnv V>inth 
occurred tollowinj; evisceration of wound on sixteenth postTper.aUveXw ' 
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Figures 4, 5, G, 7, and 8, from the author’s cases, show some of the lesions 
described. 


RENAL LESIONS IN EXPERIiMENTAL CHOLINE DEFICIENCY 

Hartroft has produced the “haemorrliagic renal syndrome” in experimental 
choline deficiencj'' in weanlings and adult rats, and has described the pathogenesis. 
The initial lesion consists of the intracellular formation of sudanophilic droplets 
in the pro.ximal convoluted tubules. He believes that the rapid appearance of the 
droplets may lie responsible for the associated tubular swelling. This in turn 
causes pressure on the capillaries supplying the tubules, with resultant ischaemia 
and eventual necrosis of the tubules. 








i^mm 






j. , °, ^' •^-1'1281, case of post-transfusion nniirm Section sliows liacm cast in tubule. 
iNote that It IS focal lesion, and tliat tubule both before it and after it is normal. 

Theie teould appeal to be an extraoidinary .similarity between this type of 
lesion, and the nephrotoxic lesion desciibed by Oliver et al. 

In seeking a common denominator to explain the changes found in lower 
nephron nephiosis we must consider still other possibilities which might con¬ 
tribute to the production of this lesion. Referring back to figure 1, these are: 
the effects of: 

1) Effective lenal blood flow 

2) Vasoconstriction of the efferent glomenilar aiterioles 

3) Increased viscosity of the blood plasma, and stagnation 
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4) The effect of shock and anoxia on the liver and kidney 

a) Shock Kidney'’ produces V.E.M.—Vasoconsti’ictor 

b) Anoxia—Liver produces V.D.M.—^^kasodilator 

c) Anoxia of kidnej'’ produces lower nephron nephrosis 

5) Total sympathetic block 

G) Trueta arteriovenous shunt 

7) Barrie—^Renal sponge 

8 ) Collateral circulation 

1 ) Effective renal blood flow. In man, 95 to 97 per cent of hippuran or diodrast 
added to human Iffood can be recovered from the plasma within 3 minutes. If for 
example 700 mg. of diodrast is e.xcreted by the kidney in 1 minute, and the blood 
plasma has a content of 1 mg., it follows that 700 cc of plasma must have passed 
through the kidney in that period. This in turn represents a blood flow of 1300 
cc per minute which is the normal effective renal blood flow in man for both 
kidneys. 

It is possible to cannulate the renal vein and thereb 3 '' measure the absolute 
renal blood flow. In some instances although the actual or absolute renal blood 
flow ma^’’ remain unchanged, the effective renal blood flow may be considerablj'’ 
reduced as determined by para amino hippuric clearance tests. 

jMaluf, using India ink injections, has demonstrated in dogs that during the 
anuria or oliguria which follows tlie infusion of lysed red cells superimposed on 
reversible shock or dehydration, the cortex and medulla are equally injected with 
the dye, indicating a normal absolute blood flow, but there is a marked fall in the 
effective renal blood flow (as measured b^’- renal clearance of para-amino hippu- 
rate), due to the inability of the obstructed tubule to allow the passage of 
hippurate. 

This was also well shown in one of the cases descril^ed in detail bj' Oliver et al. 
The patient was admitted to the hospital following the ingestion of anti-freeze 
mixture. The amount taken was unknown. He was admitted complaining of 
bilateral renal pain and dyspnea. Red blood cells and albumin were found in the 
urine. On the twelfth da 3 ' the urine excretion was 0.2 cc per minute. The blood 
urea nitrogen was 266 mg. per cent and the para-amino hippurate and inulin 
e.xtractions were zero. 

The effective renal blood flow is lowered a) when the blood pressure is lowered, 
as in shock; b) when the blood volume is lowered as in haemorrhage, or marked 
dehydration; c) in crush and the lower nephron nephrosis t 3 q)e of lesion. 

2 ) Vasoconstrietion of the efferent glomerular arteriole. Some workers believe that 
the lesion in lower nephron nephrosis is initiated 63 ^^ a vasoconstricton of the 
efferent arteriole leaving the glomerulus. This in turn causes a stagnation of blood 
leaving the glomerulus, and is progressive in a retrograde manner to the glomeru¬ 
lar tuft. Since the blood supply to the tubular portions of the individual nephrons 
is derived almost exclusively from the vascular network formed from the efferent 
glomerular arteriole, it follows that if vasoconstriction occurs, there results an 
ischaemia, which in turn produces anoxia of the tubules, leading to their de¬ 
generation. 
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3) Increased blood viscosity leading to slagnnlioii. It is recognized tlial in uremia 
there is an increased vieosity of tlic t>lood plasma. This in turn may increase any 
stagnation already present in the renal circulation. 

4) The effect of shod; and anoxia on the liver and hidney. Shock is a clinical 
syndrome which is the result of a mati>roportion between the circulating blood 
volume and the volume of the vascular capacitj', leading to metabolic changc.s 
which may bo reversible or irreversible. If the blooil prc.ssurc and blood volume 
fall, anoxia of the tissue occure. 

In reversible shock, the organism attempt.s to compensate for this constriction 
of the blood vessels of the skin, spleen, etc. to make blood available for the heart. 
During the anoxic period, the kidney irroduccs a vasotropic substance Y.E.M. 
which causes constriction of the arterioles. This in turn tend.s to maintain the 
blood pressure by diverting the blood from the periphery, and making it available 
to the essential organs, thus lending to rccoverj- from the shock. 

Anoxemia of liver; If, however, the stage of shock is continued bej'ond a certain 
period, the process becomes irreversible. The continued anoxemia exerts its 
effect upoiv the liver resulting in an altered metabolism, and the production of a 
vasodilator substance AhD.M. This .substance has the opposite effect to V.E.hl., 
and causes dilatation of all the arteriole.s of the body, resulting iir pooling of the 
blood in the capillaries and arterioles. 

Anoxia of kidney: Glomerular filtration depends on the blood flow through the 
kidney, and blood pressure. Iir shock there is decrease in the blood flow through 
the kidney at a diminiished rate, and consequently there is a dimiirished volume 
of filtrate produced. This small amount of urine is reabsorbed by the tubules so 
that oliguria occurs, giving a urine with a high specific gravity. The tubules are as 
yet unaffected. The nonprotein nitrogen rises, but this is due to failure of filtration 
i.e., extrarcnal uremia. 

However, it the anoxia is maintained the tubules tbemsolves become damaged 
and a true lower nephron nephrosis develops. The normal structure is lost and the 
normal functions of water absorjition and selective reabsorption of waste products 
are also lost. The urine may now flow directly from the tubule into the blood. 
Haemoglobin casts will be found in the tubules. As the lower nephron nephrosis 
develops, it becomes a true renal uremia. 

When liver damage due to anoxia occurs with renal failure, the condition is 
called “the hepato-renal syndrome.” 

5) Total sympathetic block, Griffiths and Gillies of Edinburgh working on 
“Total Sympathetic Block” have produced impressive observations, some of 
which are entirely contrary to what we have always believed. 

In the cases reported, they intentionally produced a total S 3 'mpathetic block 
so the surgeon could perform a thoraco-lumbar splanohnicectomy and S3mpathec- 
tomy. Premedication consisted of omnopon and hjmscine. In the anesthetic 
room, thiopentone was given intravenously, usually 1 gram. A lumbar puncture 
is done in the second lumbar space, and 150 to 250 mg. of procaine dissolved in 
3 to 4 cc of cerebrospinal fluid injected. The patient is turned on his back and 
placed in sharp Trendelenberg position. Tliis position is maintained until the 
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Norrc\a.l Tr-ueto. 5K'u-n.t, 

Fig. 9. Indicating normal renal circulation, and diversion througli “Trueta-shunt” 

blood pressure starts to fall. An airwaj’- is inserted, and 100 per cent oxygen 
administered. The patient is then postured in the lateral “jack-knife” position. 
The blood pressure drops off to zero and stays unrecordable throughout the 
operation. The brachial and radial pulses are not palpable. The anesthesia is 
believed to extend up to and involve the first thoracic area, although this cannot be 
accuratel 3 " determined as the patient is given tliiopentone intraveaousl}^ prior to 
the lumbar puncture. 

In most cases an almost ischemic operative field is obtained. They report S4 
operations involving 44 patients with onlj’- one death. (This patient had a pleural 
effusion on the opposite side.) 

The interesting feature is that thej’’ regard the hypotension as perfectlj’- 
harmless. Clinical^’-, it has alwa 3 's been accepted that a minimal systolic pressure 
required to maintain effective filtration pressure was 75 mm Hg. They state, “At 
pressures lower than this, secretion of urine is much diminished and ma 3 ^ even 
cease, but while effective ventilation Avith oxygen is maintained as in the tech¬ 
nique described, viability of the renal epithelium is not endangered; when the 
systolic pressure rises to the level necessary for filtration, secretion of urine 
starts”. In this series 3 patients showed a reduction in the output of urine during 
the first 36 hours after operation.” 
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1 10 10 Sliomng collntcnl circutnlion of kl(lne^ Note tlinl left reinl % cm J? mtUfitod 
at center of a collection of aonouc chaiincls 1) inferior pliremc nnd Ruprarcnal tributaries 
from tboae, 2) communications "itli aziRos anil hemnzj Ros leiii, 3) (.ommuiiicntions iiith 
'ct of intcnnl and cMcriml \ ertclinl plcvuscs \ m intcri crtcbral nnd lumbar a oins (Modi 
fied after Anson Surg , Gj nee A. Obsl, 84 • C, 1047) 

The o\) gen consumption of the normal and diseased human kidney lins been 
studied by Cargill and Ilickraau, and by Clark nnd Bniker 
0) Trucla arlenoicnous s/iimf (jvutamcdullary glomcruh) Tnicta and lus 
associates hate described two types of glomeruli designated cortical and ju\ta- 
medullary The ju\tamcdidlaij glomeruli arc larger than the cortical The teim 
cortical glomenihis is used to denote a glomerulus whose effetent acssel is of 
small caliber and which breaks up to form part of the cortical intertubular 
capillarj’- netwoik The term 'juxtamedullary glomctulus’ is used to denote a 
glomemhis whose offcient aessel is of largo caliber and which passes into the 
medulla to dnide into \aso lecti (fig 9) These workers bohctc that the kidney 
has tw 0 potential circulations, a greater and lesser Under extreme conditions, the 
blood may pass almost cxclusuely through one or the othei Experimentally this 
may be true Clmically, there is no ex'idenco m man that such a shunt does occur 

7) Barne arteriovenous shunt Barrie’s w ork on the renal sponge w ould indicate 
that the renal medulla may have a blood supply independent of the glomerular 
circulation Howevei, the conditions whidi Barne desenbed are found only in 
abnormal kidneys, and aie probably not a normal stnicture Their relationship 
to acute renal failure has as yet not been clearlj' defined 

8) Collateral circulation In certain cases of renal failure due to mechanical ob- 
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struction of the inferior vena cava, the collateral circulation of the kidney may 
be of paramount importance. The anatom 3 ’- of the pararenal S 3 ^stem of veins has 
been well described by Anson et al, (fig. 10). 

On the right side the suprarenal vein and gonadal vein each empties separately 
into the inferior vena cava. 

On the left side, the left renal vein is found to be situated at the center of a 
collection of venous channels; 1) the inferior phrenic and suprarenal tributaries 
from above; 2) communications vdth azygos and hemiazoygos vein; 3) communi¬ 
cations with the set of internal and external vertebral plexuses via interverte¬ 
bral and lumbar veins. 


SUMMARY 

In seeking a common denominator which would apply to the various factors 
discussed above, as contributing in the production of acute renal failure due to 
an intrinsic renal lesion, anoxia of the kidne 3 ’’ or part of the kidney would appear 
to offer the most likely e.xplanation. 

The work of Selye on the General Adaptation S 3 mdrome, and the possible 
effect of ACTH on the pathogenesis of acute renal failure have not been discussed. 
Although the theories behind this have considerable appeal, it is impossible to 
draw any conclusions at the present time. 

Medical Arts Bldg., Montreal 25, P. Q., Canada 
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REN'AL FUNCTION STUDIES IN POLYCYSTIC DISEASE OF 
THE KIDNEY- A PRELIMINAKY" REPORT 

JOHN r I'AITOX (Coi MC) v\d NEAL S BIIICKER (1st Lt , MG) 

From the Urology Section, Surgical Scriice anil the Uescarch and Dciclojuncnl Branch of the 
Filzsimono Armi; Hospital, Denier, Colo 

Little mformatioii is ii\ niliiblc rcgauling discrete renal function studies in polj’- 
cistic kidney disease It is the jiuipo'c of this communication to report coitain 
preliminary results obtained in the study of renal functions and electrolj te o\cic- 
tioii 111 patients nith this disease, cvahintcrl prior to and following singical 
decompression of the kidneys The data include pro- and postoporatne mcasuie- 
ments of glomonilnr filtration rate (GFR), cflcttu'e renal plasma flow (ERPF), 
maximum tuhiilar secretion of p-aminohippurate (Tmi-Aii), andienal excretion of 
sodium, cldoridc and potassium 

cisn xiATniiun 

The present studies were performed on two adult male patients, both on actn e 
military dutj at the time of diagnosis The diagnosis of polj cystic icnal disease 
was based upon standard criteria, including dull persistent (lank pain, bilateral 
palpable abdominal masses, and chaiacteristic x-ray patterns following intrave¬ 
nous and retrograde urography. Case 1 (aged 40) was untreated prior to entrance 
into the hospital (fig 1, A) Case 2 (aged 30) had been exposed to a surgical pro¬ 
cedure for decompression of one kidney four months before the time of the present 
studies (fig 1, li) Control data on case 1, therefore, precede surgical docompies- 
sion of either kidney, w horeas control data on c.aso 2 precede decompression of the 
unoperated kidney Postoperative studies were performed 5 weeks following sur¬ 
gery m case 1 and G weeks following surgciy in case 2 

Surgical exposure of the kidney was performed through the usual lumbai ap¬ 
proach The operated kidneys weie fully exposed and dccompiession was elTected 
as completely as possible by excision of the larger cysts, destniction of the smaller 
cysts by multiple linear incisions through the cortex and aspiration of the deep 
cjsts An attempt was made to preserve normal pnrciichj ma Piiotogiaphs of the 
kidneys before and after decompression arc repiodiiccd in figuies 2 and 3 

METHODS 

The pro- and postopeiativo studies were perfomed in the morning with the 
patients in the fasting state One liter of water was administeied CO-90 minutes 
before studies were begun Additional watei m 200 cc amounts was offered twice 
during the course of each series of clearance measurements m ordei to maintain 
urine flows m excess of 2 co poi minute 

Venous blood samples weie drawn through an inljing 17-gauge thm-walled 
needle into heparinized sj nnges and discharged into heparinized tubes A total 
of 0 1 cc of heparin was used per 10 cc of blood Following each sampling of blood, 
0 3 ce of a dilute (1 10) solution of hepaiin was instilled into the needle and the 
needle closed wnth a Luer-plug Because no difficulty with clotting was expen- 

Read at annual meeting, American Association of Genito Urinart Surgeons Hot 
Springs, Via Mxv 6-S 1953 
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enced in runs up to five hours in duration, this method was preferred to the use of 
polyethylene catheters which frequently necessitated venous exposures. To pre¬ 
vent dilution from the heparin in the needle, a 2 cc blood sample was aspirated 
(in a separate syringe), and discarded prior to each sampling. 

The bladder was catheterized with a multi-eyed nibber catheter. Two minutes 
before the completion of each urine collection period, bladder-washing was ini¬ 
tiated. Two successive 10 cc aliquots of sterile distilled water were used, followed 
by two or more instillations of air. The latter was accompanied by suprapubic 
pressure. The total washout period was designed to last 2 minutes. 

A timed urine sample and a blood sample were collected prior to administration 
of inulin and PAH primes for determination of inulin and PAH blanks. Prime 
injections were calculated to yield a plasma inulin concentration of approximately 
30 mg. per cent and a PAH concentration of 2-3 mg. per cent.* 

Sustaining infusions were administered in a normal saline vehicle through rub¬ 
ber tubing into the “inflow arm” using a constant infusion pump.f Sustaining 
solution A (inulin-clearance; Cm; and PAH clearance: Cpah) was delivered at 1.5 
cc per minute. Sustaining solution B (C,n and TmpAn) was delivered at 3.0 cc 
per minute. Rates of flow were calibrated at 15-30 minute intervals and were 
found to vary less than one per cent from the predicted rate. 

Following administration of the priming injections and the start of sustaining 
solution A, a period of 30-40 minutes Avas alloAved for equilibration of plasma 


* ImiJin was obtained as 10 per cent solution from William R. Warner; PAH as sodium 
para-amino-hippurate in 20 per cent solution from Sharpe and Dolime; Heparin as heparin 

sodium injection from Lederle Laboratories. m * a 

t Bowman Infusion Pump Model 2: Process Instruments Co., 60 Greenpomt Ave., 

Brooklyn, 22, N. Y. 
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Fig. 2. Photographs of c.\poscd fchhicy in o.asc 1, before anti after surgical decompres¬ 
sion. 


concentration.? of iiiuliu and PAH. Three to four 15-20 niinntc clearance periotis 
were employed for determination of Ci„ and Cmh- Priming for TmoAn measure¬ 
ments was accomplished by the administration of GO-70 cc of PAII through a 
three-way stopcock in the infusion tube at the rate of 10 cc per minute. A second 
period of equilibration was allowed and three 15-20 mimito periods were em¬ 
ployed tor measurement in Ci„ and TmrAii- Blood was collected at the midpoint 
of each period and centrifuged immcdiatelj'. Plasma was separated for analysis 
of iuulin, PAH, Na, K, and Cl. InuUn was deteimincd according to a modification 
of the method of Roe ot a!.' PAH was determined according to the method of 
Smith et ah* Chloride wa.s determined according to the method of Van Slyke and 
Hiller.® Na and K were detennined on a Baird internally compensated flame 
photometer. 

. ■ Hoe, J. H., Epstein, J H. and Goldstein, N. P.: A photometric method for the deter- 
nnnation ot inulm in plasma and urine J. Biol. Chem., 178:839,1919. 

“ Smith, H, \V., Fmkclstein, N., Aliminos.a, L., Crawford, B, and Grabcr, ht.: The renal 
clearances ot substituted hippuric acid derivatives and other aromatic acids in dog and 
man. J. Clin. Invest , 24: 388, 1945. 

® Van Slyke, D D and Hiller, A.: Application of Sendroy’s iodomctric ciiloride titration 
to protein-containing fluids J. Bioi. Chem., 167:107,1947, 
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_ Fig. 3. Photographs of exposed kidney in ease 2, before and after surgical decompres¬ 
sion. 

Plasma and urine inulin recoverie.s were run with each set of unknowns as a 
check on the degree of analytical accuracy. Eeco^'eries ar^eraged 100 per centivith 
e.xtremes of 94 to 100 per cent. All inulin used was drawn from a single lot, which 
was found to be fructose free by j’^easting aliquots prior to analysis by the re¬ 
sorcinol method. 

Clearances were calctilated by standard methods"' without correction for delay 
time. 

RESULTS 

Average values for renal clearances are recorded in table 1. 

Glomerular fdiraiion rale. Low values for inulin clearance were obtained in 
both patients in control (i.e. preoperative) studies. The deviation from normal 
was more marked in the patient who had undergone previous decompression of 
one kidney (case 2), but, in this patient, the disease itself was more advanced. 

< Goldring, W., and Chasis, H.: Hypertension and Hj'pertensive Disease. New York: 
The Commonwealth Fund, 1944. 
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Tabu 1 licnal function in jmhjcijshc disease af the hdncy^ Studies before and after 
surgical decompression of cysts 
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TMpAii = maximal tiiliular excretion PAU (mg/miii ) 

C,A values used in calculating P P nere obtained prior to PAII loading 
Vll tallies are corrected to 1 73 sq m bod) surf ico area 


Following surgical decompiossiou a furtlicr dccroaso in filtration latc was noted 
in both patients In case 1 the dccieasc in Ci„ was slight, in ca'O 2 the decioaso 
w as more marked, amounting to 31 1 per cent of the prcopoi atn c \ aluo 
Effcclne renal plasma flow Cleaiancc of PAII tended to paiallel Cin Both pa¬ 
tients had control values considciably below normal Following surgoiy Crtii 
declined slightly in case 1, and to a gicatcr degree in case 2 
FtUrahon fraction The ratio of Ci„;C|.Aii was within thonoimal lango® in both 
eases preoperatively Following surgerj', filtration fractions lemained essentially 
constant illustrating the parallel nature of the changes in C.„ and CpAn 
Mazimal tubular secretion of PAU Tlie average preoperatn c value for Tnipcri 
was noi-mal in case 1 and depressed in case 2 rollowiiig suigei)-, TrapAn deohned 
m both cases The greater decrease occurred in case 1, whereas C,„ and Cpah 
declined to a grcatei degree m case 2 In view of the known lability of TnipAu the 
magnitude of Tm changes cannot be intcrpictcd at this time 
Excretion of electrolytes Data on plasma coiicentiations and miiiiito rates of 
excretion of Na, K, and Cl, together xvith computations of filteiod load of Na and 
K aie recorded in table 2 The figures for filtered load aie imcoriected for plasma 
water content and the Donnan effect Computations of the pel cent of filteied Na 
and K excreted (Cxa,K Cm) aie included to illustrate the change in electrolyte 
excretion following PAH loading m the postoperatue as compaied to the pre 
operative state The control x alues foi this ratio arc not intended to indicate the 
efficiency of tnbulai leabsoiption of electrolytes 
Sodium Plasma sodium x allies were within the noimal lange m all instances 
Following PAH loading, which imposes the necessity of excreting large amounts 
of anion, the excretion late of Na increased abniptly m all expeiiments In both 


OxLrfU^werS'ty Pre"l^^ Structure and runotion m Ilealth xnd Drseace New York 
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Table 2. Renal excretion of electrolytes in polycystic disease of the kidneys before and after 
PAH loading (prc~ and postoperative studies). 




STATUS 

CONDITION or 
EXI'ERIMF..ST 

Pre-op. 

Post-op. 

Pre-op. 

Post-op. 

Control (2) S 

PAII loading (2) 8 

Control (3) 7 

Pa\H loading (3) 6 

Control (1) S 

PAH loading (1) 9 

Control (4) 5 

PAII loading (3) a 





a 

U 

c-» 

s 


cr 

W 

.w 

i^E 





zE ME Ns ll.e ueN;E uiS Me N:e u\.s 


.366 .069 27.2 
.352 .121 34.6 
.303 .075 24.63 
.271 .787 32.4 
.377 .094 24.9 
.372 .079 21.2 
.269 .084 31 
.232 .095 41.1 


'SO.0 .14611.8 .368 3.12 .111 .327 .0045 

81.7.147 12 .8737.3 .109.317.0043 

79.7.14211.3 .249 2.3 .110 .209 .0038 

67.8.144 9.7 .60 6.2 .109.161.004 
84.2.142 11.9 .4984.2 .110.426.0045 
97.4 .144 14.1 .767 5.5 .106 .331 .0038 

58.5.144 8.35.329 3.9 .109.332.0046 

54.9.147 8.08 .738 9.2 .103 . 342 . 0042 


Number of determinations from which values are derived is indicated in parentheses. 
Definition of symbols: 

Pna .1 Pet., Pk = Plasma concentration of designated electrolyte; 

F.L. = Filtered load (plasma concentration X Cm); E.R. = Excretion rate (urine 
concentration X minute urine flow); Cni.rcrnoi.YT /Cm X 100 = per cent filtered 
load excreted; other definitions are included in Table 1. 

Values for C,n arc uncorrccted for surface area. 

cases, the ratio decreased following surgery. Although this 

is suggestive of a decreased abilitj’- of the tubules to retain Na postoperatively 

under the conditions of the c.xperiment, alternate e.xplanations are possible. 

Poiasshim. Plasma K levels were consistently within the normal range. The 

ratio of Ck^C;,, was above that found in the presence of a normal filtration rate,^ 

hon-ever the comments made above regarding this ratio appear to pertain to K 

CiciCmCcontrol) , , ^ „ . • , 

as well as Xa. The ratio (PAH io a^ decreased following surgery in both 

cases. 

Chloride. Plasma chloride values were within the normal range in both cases 
in all studies. The effect of PAH loading upon the e.v'cretioii rate of chloride ivas 
inconclusive. 

DISCUSSION 

There has been an increased interest in the surgical treatment of polycystic 
disease of the kidneys during the past decade as evidenced by the writings of 
Goldstein,^ Cahill and Fish,* Dodson,* Rathbun,** Newman,Howard^"- and 

e Earle, D. P., Farber, S. J., Alexander, J. D. and Pellegrino, ED: Renal function and 
Mpctrolvte metabolism in acute glomerulonephritis. J. Chn. Invest., 30. 421, W51. 

^ Goldstein, A. E.: Poh'cj'stic renal disease with particular reference to author s surgic 

'"°'cS G "(Anfrlh; G. W., Surgical ac,»ctB of polycyclic disease. Tr.aus. Am. 

!”?.■; So'afto atmeul ol polycystic disease of the kiduoy. J. Urol., tU 

Rathbun N P.: Polycystic disease. Trans. Am. Assoc. G.-U. 
n NmMnan,’ H. r! : Conymtal polycystic diseases. Am. J. Surg., 80: 410,1950. 

12 Howard, T. L.: Personal communication. 
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others There is general agiccmcnt among thc«o .uithois that m selected eases 
renal function is impiored and life is prolonged bj smgicnl intcnenlion The 
mechanism by whuh this occurs is not elcarlj defined but the accepted explana¬ 
tion IS that decompression of the kidncv bj niptuic of the i jsts lOsults in leloase 
of untonard pressure on the icmaining functioning ncphioiis 

This present study cannot be considered as an assessment of the x nine of sui- 
gical treatment, since the folloix up period is insunicicnt Temporaiy impairment 
of renal function is not infrequently obseivcd folloniiig a \niiety of suigical pro- 
ceduies on the kidnej , and when impairment alicady exists lecoxeiy fio.n the 
surgical insult may be piotiaited Prolonged studies will be iiecc'^saij to deter¬ 
mine ultimate results 

The possibility exists that the cystic nephrons ma^ sei\c as fuiictiomiig units 
In postmortem studies peifoimcd on two cases of polycjstic disease, Lambeit” 
was able to demonstrate inulmin theejst fluid 15 and Ofi hours aftei ante-mortem 
intrapcutoneal iiiulin injection In studies peifomied in this laboiatoiy" inuhn 
has been admniisteied mtiaxenously to polycjstic jintienls at the time of surgerj^ 
and fluid has been aspirated directlj' from iiumeious cj sts It has been found that 
muhn may appear m the cjst fluid within a mnttei of minutes m appreciable 
concentrations If the inuhn entering the ejsts can be attributed solelj to glo- 
mcnilar filtration, the connection of the cjsts to functional glomemh appeals 
hkclj * Turtlior studios peifoimcd bj' Lambeit” and hj the piescut authois” 
haxe rc\ealed a w ide laiigc of crcatminc coneentratioiis in fluid taken fiom dilTer- 
ent cysts in the same kidiicj s The presence of a giadicnt of cientinmo concentra¬ 
tions suggests that the cysts may be intimately associated with functioning tu¬ 
bules, and the corollarj exists that the more coneentiated the eieatiiiiiic the moic 
distal the cjst lies along the course of the nephion Finallj, postmoitcm recon¬ 
struction of cj'stic ncphions of poljcjstic kidnejs bj' Lamboit” and Noiiis and 
Herman'^ has roxealed a glomenilo tubular continuitj' of cjstic ncphions 

This accumulation of data gixes credence to the concept that the cjsts aie 
attached djaiamicallj' to functioning nephrons, and if this is true, thepiocess of 
decompression of the kidnej s by destruction of cjsts may iin oh e loss of multiple 
functioning units In light of this, it maj be postulated that if the piocedure is to 
improve function it must ichexo compression of iioimal renal paienchj'ma suffi¬ 
ciently to compensate foi this loss Fiiithcr eialuation of these concepts is indi¬ 
cated 


suxiM \n\ 

Renal function and electrolyte exciction hare been studied in 2 patients with 
polycystic renal disease before and after surgical decompression Function was 
depressed prior to surgeiy in both patients and further depression was noted 5 
and 0 weeks following surgery 


* Studies are in progress to evaluate the possibility that some inulin max enter the cyst 
fluid by diffusion across the cyst w all 

“Lambert,? P Polj cystic disease of the hidncj Arch Path 44 34 1947 
\ n^'^lker, N S , and Patton, J F Studies of the dynamics and chemical anatomy of 
15 St fluid m cystic disease of the kidneys (abstract) Clin Res Proc 2 22 1954 

^ Norris, H P and Herman, L Pathogenesis of polycystic kidneys reconstruction of 
cy Stic elements m 4 cases J Urol, 46 147 1941 
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Plasma concentrations of Na, K, and Cl Avere AATthin normal limits in all ex¬ 
periments. The excretion of Na and K relative to filtration rate Avas increased by 
PAH loading to a greater degree in the postoperatiA^e state than in the preopera¬ 
tive state. 

The possibilit}'' that cystic nephrons contribute to renal function Avas discussed. 

The authors gwe credit to Dr. C. A. Moyer aa'Iio provided the stimulus for this 
studj’', and also acknoAAdedge the inAmluable assistance of Claude H. Schmidt, 1st 
Lt., M.S.C.; Ronald T. CaldAvell, B.S., Pfc.; Doris C. Gomez, B.S.; and Melicent 
E. Hane, B.S. 



Tiir JocnvAL ot Unoioor 
^ol 72 No T Scj 

i nnlfd tn C/ S \ 


UPPER URINARY TRACT DISEASE ASSOCIATED AVITII 
URETHRAL STRICTURE 

I DI'A'-W MOn'L'lT, JR A^n HAVID W GODD UID 

Stiictuio of tlio urcthia in tho mate is a (ommou disease and one that requires 
sustained treatment In followinp; the pioRicss of iiumeious patients w itli iiiethral 
strictures it was obsor\ cd by Board and Goodyear' that co esistnig disease of the 
upper urinary tiaet w ns seen w ith surpiising frequency and usually as an inciden¬ 
tal finding Their obsen atioiis stimulated our iiitoicsfc to iin estigate this subject 
further 

The association of uppei tract disease with urcthial strictuic is mentioned in 
the textbooks, but the literature is scanty on the subject A study of the literature 
re\ cals that Dourmashkin and Solomon- found the incidcnte of renal and urctcial 
calculi to be 22 G per cent in their senes of SI men and women who had urethral 
obstruction BirdsalP observed tho ficquency of h\droncphiosis and renal calculi 
with obstnictne lesions of the urethra 

With this 111 mind, a routine investigation of the upper urinary tracts of all 
patients with urethral stnctures coming uiidei obscn.ition over an S month pe¬ 
riod m the urological department of Grady Mcmoiial Hospital m Atlanta was 
made It is believed that tho results of this study should be of interest 
This investigation was carried out on 152 consecutue patients with urethral 
striotutc Most of the stricUiics w cie sccvucUao ot gonoirhea, the others w ere post- 
traumatic or postoperative Twentj’-sereniiatientswerc found tohave additional 
obstruction to tho lower urinary tract, these were excluded fiom this series Those 
patients studied included 11 white and 111 Negroes Ages of the patients ranged 
from 14 to 79, the majority being between 20 and 10 jcais of age The strictures 
xaried m sererity from impassable to those well dilated 
In addition to pertinent history and examination of the urethra, routine m- 
xestigation consisted of intravenous urogiaphy oi rctiogiado pjelogiapliy or 
both, microscopic examination and culture of the urine, and blood chemistrj- 
studies of renal func tioii 

Foily-seven of the 125 patients, oi 37 0 pei cent, were found to ha\o one oi 
more diseases of the upper urinary ti act 

Twenty patients, oi 10 per cent, were obseivcd to haxc renal calculi The cal¬ 
culi ranged from those barely rceognirnblc to largo, staghorn tj'pes Eleven pa¬ 
tients had a single stone, others had multiple stones Bilateial calculi otcuned 
m 3 patients In conjunction, of those patients w ith stones, 8 had pyelonephritis, 
5 had hydronephrosis, and 2 had hydro-uieteralone Pyonephrosis occurred m2 
patients, both of whom had staghorn calculi 
Almost one fourth of the gioup demonstrated either hydionepluosis or hydio- 
uretei of vaiymg degiee 

Read at annual meeting, Southeastern Section of American Urological Association, 
Havana, Cuba March 2G-29, 1953 

' Beard, D E and Goodyear, tV E Urethral stricture A pathological study J Urol , 
59 619-025, 1948 

' ^ ' — - - lomon, A A Upper urinary tract litliiasis A frequent 

■ J Urol ,48.106-203, 1942 

1 ' lesions of the urinary tract and their relationship in the 

production of renal pathology Clinics, 3 70-89,1944 
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ANTIBIOTIC THERAPY OF URINARY TUBERCULOSIS: AN 
INTER^'AL REPORT OF SIX YEARS EXPERIENCE 

REED M. NESBIT and CHARLES C. AIACKINNEY 

From (he Section of Urology, Department of Surgery, University of 
Michigan, Ann Arbor, Mich. 

Over six years have now elapsed since the advent of antibiotic therapy in 
genito-urinary tuberculosis. In a preliminary'- repoiU 2 yrears ago, the cases of 64 
patients treated at the University of Michigan Hospital for tuberculosis of the 
urogenital tract were re^^ewed. The present communication is a follow-up study 
of this original group together with data on 26 additional patients treated since 
that time. The most recent cases have been observed for a minimum period of 6 
months after the completion of antibiotic therapy'^. 

INCIDENCE 

Of the 90 patients treated in this series, 57 were males and 33 females. The age 
of the patients varied from 18 months to 72 years with over two-thirds being 
between the ages of 20 and 50 years. The presenting signs and symptoms are 
summarized in table 1. 

Fifty^-three of the patients had concurrent active tuberculosis apart from the 
genito-urinary tract or gave a history of it. Forty-four of the 57 male patients 
had positive clinical evidence of genital involvement. 


.MODE OP THEATAIENT 


During the first 23^ years of study the patients received streptomy’^cin in doses 
of 1.0 to 2.0 gm. daily'- for periods varying from 40 to 120 days. Since that time 
dihydrostreptomy'-cin has been given, using a basic regimen of 2.0 gm. daily for 
90 day^s. Seventy^-five per cent of the patients in this latter gi-onp received a total 
of 180 gm. dihydrostreptomycin in 90 day's. Because of circumstances arising during 
therapy', the remainder received I'ariations from this basic program. Antibiotics 
have been used to augment rather than supplant the well established principles 
used in combating tuberculosis, and for this reason sanatorium care during anti¬ 
biotic therapy and for 6 to 12 months folloAUng medication has been considered 
essential. All cases in this series ivere studied by cystoscopy, retrograde py'elog- 
raphy and renal function tests; and 24 hour bladder urine as well as individual 
kidney specimens were tested by culture methods and guinea pig inoculation. 

Para-amino salicylic acid has been used in treating our patients since the value 
of this substance has been recognized, but we have continued to employ daily 2.0 
gm. doses of the antibiotic even though most investigators today advocate a 
smaller dosage given less often. There ai’e certainly valid reasons for the lattei 
regimens but their ultimate value has yet to be assessed. Many phthisiologists 
have urged us to continue with the regimen of large daily dosage so as to provide 
a basis for comparison of long term results with other plans of treatment, and 


Read at annual meeting, Americ.an Association of Gemto-Unnary Surgeons, Hot 

R. L.-. Results of streptomycin therapj' in urinary tuber- 
culosis; A four year review. J. Urol., 68: 394-390, 195^. 
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Tahi.k 1. Prctcnlini/n'jmplnin or nign 



C\SFS 

Irntjitivo bhuMoi symptoms .. .. 

40 p.itients 

Epiduljmitjs 

17 patients 

Ilonviluria 

K1 jnticnls 

P\ urin . i 

13 piticnts 

riank pain . . i 

7 p itjonts 


since (his series comprises n signihcaiit number of eases (he policy would aiipear 
to bo justified until some icgimcn had demonstrated a elcaily delincd Mi])eiioiity. 

The piesent piogiam then consists of complete lest in a sanatorium, dihydio- 
streptomycin 2 gni. daily, and PAS 12 to Io gm. daily. Isoiiiazid is used as an 
addition to this regimen ulieu a second coiui-e of theiapy is used cither for re¬ 
lapse cases or those which fail to respond to the initial 90 day cour.«e. 

In uiiilatcial renal disease, when .small lesions are demonstrated in the pyelo- 
gram, antibiotic therapy is administeied for (10 days then a chcek-up c.\aminntion 
IS made If substantial improvement has not ocemred, nephicclomy is poifoimed 
and the antibiotic progiam is continued for anothei 30 days. If initial jryolograms 
demonstrate a modciate or advanced destiuctivo piocess, then nephiectomy is 
pcifoimed after 10 days of antibiotic theiapj' and the icgimcn is coiitiuucd 
through tlO days. All patients have check-up .studies with N-rays at the completion 
of the antibiotic icgimcn and at 3 month intervals for the first year; every (1 
months thereafter. Urine eultuics and animal inoculation .studies me cairicd 
out monthly for the first year. 

IIKSULTS OF TUr.\T.Mi:XT 

Unilateral lenal disease was treated in 42 patients (table 2). Si\ty-sei'en pei 
cent of this group had normal mine when last examined. Twenty-one of the 
unilateral cases W'crc treated with nephiectomy ns well as antibiotics and 8G per 
cent of these have lomained well. An eciual number of imilateiai cases did not 
have surgery and lasting remission occurred in onlj' 48 per cent. The lesuKs of 
medical ticatment alone certainly do not compare favorably with tlie combined 
surgical and antibiotic regimen in this sm.all group of cases; and the high failure 


Tcdle 2. Unilateral renal disease 



1 

Nn»nER 

OF 

PATIENTS 

1 

cow ER5IOS OF 
URINE TO 

1 AFCATI\E 

% COs\ERSION 

OF URINE TO 
NFCATUE 

No surgery 

Normal pyelograms 

13 

7 

53 S 

Minimal abnormality 

4 

2 

1 50 

Moderate abnormalitj’ ! 

4 

] 

25 

Total no surgery 

21 

10 

47.6 

Nephrcctomj—all had abnormal pyelograms 

21 

IS 

85 7 

Total all cases 

42 1 

28 

C6 7 
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rate in the cases showing normal p 3 'elograms offer a strange paradox when com¬ 
pared to the high rate of remission that has been observed in the bilateral cases 
of the present series. 

Table 3 summarizes the results of treatment in patients with bilateral renal 
tuberculosis. There were 30 patients in this group and 76 per cent have enjoyed 
remissions to date. The majoritj’- of these bilateral cases had one kidnej^ removed 
either prior to the present program of antibiotic therapj" or else in conjunction 
with the regimen. Table 4 enumerates the status of the kidnej’-s in the bilateral 
cases in which surgery was not performed. It is of interest to note that 4 of 6 
patients with significant bilateral p.yelographic changes developed normal urine 
and have not relapsed. X-raj^s in 2 of these cases are of considerable interest so 
are included in this report (figs. 1 and 2). 

Eighteen patients had negati\‘e kidne 3 ''s but had tuberculous cj’^stitis and/or 
genital involvement. Ten of these had a previous nephrectomj’^ with the remain- 


Table 3. Bilateral renal disease 



VUMBER 

or 

PA¬ 

TIENTS 

CON'V'ER- 
SIOV OF, 
URINE 
TO NEG¬ 
ATIVE ! 

% CON¬ 
VERSION 
OF URINI 
TO 

NEGATIVF 

Previous ncplirectomy, normal \-ray 

s 

7 i 

87.5 

Previous nephrectomy, abnormal x-ray 

5 1 

4 

80 

Nephrectomy with treatment normal .\-raj’ remaining kidney 

4 

3 

75 

Nephrectomy with treatment, abnormal .x-ra 3 ' remaining kidnej' 

1 

1 

100 

No surgery 

12 

8 

66.7 

Total . j 

30 

23 

76 6 


Table 4 Bilateral renal disease without nephrectomy; results classified according 

to pyelographic findings 


r \ELOGRAMS 

i OF 

' PATIENTS 

1 

COV\’ERSlON 
^ Ot URIVF 
^TO NEGATIVE 

1 

% CONN ERSION 

1 OF URINE 

1 TO NEGATIV ' 

Normal to minimal abnormality on both sides 

1 

i 2 

: ' 

i 50 

Normal to minimal abnormality on one side 

Moderate to advanced abnormality opposite side 

4 

( 1 

' 3 

75 

Moderate to advanced abnormalitx' on both sides 

1 6 
! 

1 4 

66.7 

1 

Total 

1 12 

1 

f 8 

66.7 

1__ 


Table 5. Residual cystitis and/or genital tuberculosis 



1 

NUilBER OF 1 
PATIENTS 

CON'\’ERS10N OF 

urint: to 
NEGATIVE 

% CONVERSION OF 
URINE TO 
NEGATIN E 

Previous nephrectomj', normal x-raj' 

10 

1 

8 i 

1 

SO 

75 

Normal x-r.ays, kidney urines negative . - ■ 

8 

Total. . 

18 ! 

1 1 

77,7 
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Fic. 1. V. T., .1 woman nRod 20 «i(li liilfttcrul renal lul>ercnlo>iis. History of pulmonary 
tuberculosis 1941;Notts’s disease 1915. .1, pyeloRram, June 194S, prior to treatment. Patient 
was given streptomycin 2 gm. <laily for 112 days (June-Octoher 194S). Urine became nega¬ 
tive after treatment and has remained negative until present time. B, 13 months after 
treatment. C, 4Jo years after treatment. Note evidence of function on left side revealed 
by filling of microjrclvis with evereted contrast inedinm. Patient has remained clinically 
well, and urine has been free from tubcrcnlosis 4!< years. 

ing kidiioj' cl'mically free of disease. The remaining 8 patients had normal pyelo- 
grams as ucll as negative culture and guinea jiig studie.s from both kidneys, yet 
had tubercle bacilli in the voided urine. Fourteen of thc.se patients had a favorable 
response to therapy (78 per cent). The results are summarized in table 5. 

SU.MM.tRV OF KESUbTS 

Sixty-five of the 90 patients have had a conversion of urine to negative and 
have remained clinically free from urogenital tuberculosis 0 months to 0 years 
after treatment (table 0). Fifty-five had favorable response after one eourse of 
therapy, while thirty-five were initial failures or else relapsed after a temporary 
remission. Twenty-four of these 35 failures were given a second course of treat¬ 
ment and 9 became free from tubercle bacilli after treatment. Two patients re¬ 
ceived a third course of treatment and one of these c.\hibited negative urine 
after treatment (20 months at the present time), while the other relapsed 10 
months after the third course of the antibiotic. 

Streptomycin was used in 40 of the 110 courses of treatment and yielded a 
remission rate of 52.2 per cent, while 58.8 per cent of 70 dihydrostreptom 3 'cin 
couises resulted favorably. There is no significant difference in the 2 groups 
(table 7). 

TOXICITV 

Toxic manifestations in the llO courses of therapy are summarized in table 8. 
In this series the incidence of reactions was materiallj' greater with streptomj-cin 
although this antibiotic had the advantage of producing no apparent damage to 
the auditory' branch of the VIII cranial nen'e. 

ANALYSIS OF PAILUHES 

In 25 cases the patients failed to respond favorably to therapy. This group 
represented 51 failures when measured in terms of total courses of treatment with 
or without nephrectomy. Table 9 shows the distribution of relapses by the month 
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T.AB 1 .E 6. Response of nrinauj luherculosts to slrcplomycin and/or dihydroslrepiomyein 
imth or without nephrectomy (90 eases) 


1 

j TOTAL 

! 

CONVERSION OF URINE 

TO NFCXTUE 

Fiist course 

00 

55 

Second course i 

24 

9 

Third course I 

1 2 

1 

Total 

! 

65 = 72% 


Table 7, Resrdts obtained in 116 courses of streptomycin or drhydroslreptomycin therapy 


1 i 

I COURSES OF 
j TIIFRAPV 

... . . 1 

CON^V'ERSION 
URINX TO 
NEGATIVE 

! 

failure OR ' 

RELiVPSF j \eG\TIVF 

\ 

Streptomycin t 46 

Dihydrostreptoniycin j 70 j 

24 

1 

: 1 

1 i 

[ 22 1 52 2 

j 29 1 5S.5 

Total of all courses 116 

65 1 51 1 50 

: I i 


Tvble S. Reactions to streptomycin and dihydroslrcptomycin in 116 courses of therapy 


1 

i 

COURSES or 
T«ERAP\ 

\XSTICOL\R 

ALDITORV 

ALLFRCIC 

j % REVCTION 

Streptomycin 

Less 100 gm . 

9 

1 

0 

0 

2* 

1 

1 

' 22.2 

100-200 gm. 

27 

13 

0 

1* 

51.8 

220-300 gm. . 

10 

3 

0 

0 

30 

Total 

46 

1 16 j 

0 

3 

41.3 

Dihydrostreptomycin | 

Less 100 gm. ' 

14 

4 

I 1 

1* 

37.5 

100-200 gm. 

53 ! 

S 

1 5 

1* 

26 4 

200-300 gm. 

3 

0 

0 

1 0 ; 

0.00 

Total 

70 

12 1 

1 

6 

2 1 

1 

28.6 

Total all courses 

^ 116 

1 

28 i 

6 j 

5 

34 5 


* Drug discontinued. 


following completion of therapy. It would appear to be significant that the great 
majorilj’’ of relapses occurred within the first 6 months, and that no relapses have 
occurred thus far after 10 months. In this connection it is of interest to note that 
ill the group that Xesbit and Tliirlby reported before this society 2 years ago, all 
of the patients who were then reported to be clinically free from urogenital tuber¬ 
culosis have remained negative. 

For purposes of analysis the 25 patients that failed to respond to treatment or 

relapsed can be divided into 3 groups: ^ 

1) Eleven patients had unilateral renal tuberculosis with normal or abnormal 
pyelogramsonthe affected side and 55 ere not operated upon. (Three since have 
had nephrectomy—55’ithin the past 6 months). 
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2) Set on ttilh normal kidneys or tvlio had nephrectomy and antibiotics for 
treatment of unilateral disease lemamed positive due to persisfiiig cystitis and/or 
genital tuboi ciilosis 

3) Seven patients with bilateral disease 

stniMAnt 

In a senes of 00 patients with uiogenital tuberculosis, 72 per cent (1)5 cases) 
have exhibited negative mine foi 0 months to 0 j'cars following the completion 
of therapy 

A therapeutic program of 2 0 gm a day of streptoraj cm oi dihj diostieptomy- 
ciii for 90 days with sanatoiium care 0 to 12 months has been used and still is 
advocated, along with the uses of PAS and isoniazid It is oui purpose to con¬ 
tinue with this plan of therapy in the hope that a compaiisoti with icpoits of 
othei senes of patients who are treated with other programs may eventually 
reveal yist what plan of treatment is the best m yielding long term results 
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A TECHNIQUE FOR INTERMITTENT OR CONTINUOUS IRRIGATION 

OF THE RENAL PELVTS 

JAMES H. SEMAXS* axd HEXRY F. L.aGUETTE 

Certain factors are desirable in any technique for intermittent or continuous 
irrigation of the renal pelvis, especially ivhen solutions of low pH are used. The 
fever produced should Ire minimal. The procedure should not affect pennanently 
the caliber of the ureter or the function of the kidney. The pain should not be 
sufficient to require deep narcosis. The unanesthetized, hospitalized patient 
should be able to perform the irrigation with safety, and without constant super¬ 
vision, over a period of several daj's. 

Since 1945, one of us (J. H. S.) has been using a method wliich is reported 
here because it has met these requirements. Six patients performed the irrigation 
on 11 occasions. The febrile reaction was mild. There was no evidence of late or 
permanent renal damage demonstrable by microscopic examination of a kidney 
removed 2 years after irrigation (case 6). The excretion of phenolsulfonphtha- 
lein increased; and the nonprotein nitrogen in the blood was not elevated. After 
the patient learned the amount of irrigating fluid tolerated the pain was usually 
controlled b 3 * codeine in dosage of or 1 grain. Demerol and morphine were used 
as indicated. There was no constant super\’ision necessaiy. As much as 500 cc 
of solution passed through the renal pelvis in 24 hours. Pyelograms made 
after irrigation demonstrated no ureteral stricture, with the exception of one 
case in which hj'dro-ureter was jjresent befoi-e irrigation. 

The indications for irrigation wei'e small residual calculi impacted in a calj'x 
(cases 1, 2, 3, 4 and 5), incrusted p 3 'elitis diagnosed at the time of removal of 
large phosphatic calculi (cases 3, 4 and 5) and chronic S3Tnptomatic p 3 '^elone- 
phritis, refracti\'e to prolonged and repeated antibiotic therap 3 '’ (case 6). Inlgation 
was alwa 3 's used as an adjunct to the usual therapeutic measures. Ciliie acid 
adjusted to pH 4.5 was alternated with normal saline. The gi'oss character of the 
urine changed from cloud 3 ^ to clear approximate^' a week following completion of 
the procedure. This impro\'eraent was alwa 3 's temporary and could have been 
attributed to the antibiotics. 


PREP.\R.VTIOX OF THE PATIEXT 


One week before irrigation, the patient is studied by means of urine culture, 
tube sensitivity test, determination of the nonprotein nitrogen of the blood and 
bv excretion of phenolsulphonphthalein for a pei’iod of 2 hours, at half-hoiu 
inteiwals. 

The tube sensiti\ity test is used to select the antibiotic alwa 3 's gi\-en to pre^^ent 
fever and bacterial contamination of the blood stream during irrigation. If this 
test is not available, a combination of penicillin and streptomycin is injected 
before pyelography and continued once or twice each day, until the patient can 


Read at annual meeting, Southeastern Section of American 
Havana, Cuba. March 26-29, 1953. 

* Present address; Duke Hospital, Durham, X. O. 
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take moflication orall\ Cliloromycctin can then bo given by mouth m dosigo of 
500 mg e\erj 8 hours Tlicse drugs prc\cnt llio lilood culluio from becoming 
positue and minimize the mucus and pjcloiiephiitis assoemted iMth tlie pro 
ceduic Tlien administration is begun one daj before tlie iiiigation and is con¬ 
tinued aftcninrd until the patient remains afcbiile uithout them foi at least 48 
hours 

Dcteimination of the nonproleni niUogcn and o\erotiou of phenolsulphon- 
phtlnlcm bcfoie the irrigation is useful for comparison iiith values obtained 
afteniaid 


Tl CIlMQUl 

No 5 graduated opaque cathetei uitli nhistlc tip is passed to the leiial 
pchis A stvlet of wire icmains in plate, uith the tip iMthdiawn 10 cm fiom the 
end 1\ iiig 111 the kidney The w no is foicibly bent at a shai p angle o\ ci the end of 
the cathetei and cut off a fe\s millimeters beyond the angled end See figures 1 
and 2 Vftoi \-ra\ films have shoiiii the tip of the cathetei in the coiitei of the 
renal pchis, or anj other dcsiied area, the bladdci is emptied and the (jsto-cope 
1 onioi cd Cai e is taken to a\ oitl mo\ mg the cathetei dm mg this mancin oi 
A No 201'oloy- Mcotk cathetei nith 5 < e bag is nc\l placed m the bladdci and 
the balloon inflated Anothei viay film is exposed, since it is essential that the 
cathetei in the meter be left in the exact position required 
Ihe two cathctci-s aie then fastened togcthci A silk ligature is tied tightlj 
around the rolej-Alcock cathotci and then aioiind a nariou slup of adhosiio. 




rir 1 Scheniitic draning of renal pelvis containing No 5 graduated opaque c itheter 
Mith whistle tip Stjlet of wire is 10 cm from end of cathetei, which lies in center of renal 
pelvis 

rir 2 Detailed drawing of inset marhed in Dgure 3 In heavj lilack circle Small Burgi 
cal dram of Latex is ligated on one end, Btretclicd and ligated around 2 cc syringe having 
Lucr lot After sterilization sj ringe is attached to 3 w ay stopcock, w hich is intei posed by 
Latex and glass adapters into irrigation system, next to uieteral catheter leading to kid 
ley Perforated small rubber tip, standard accessory of cystoscope, is used on ureteral 
catheter This apparatus enables patient to introduce either sterile saline, or solution on 
clinic il trial as solvent through ureteral catheter into renal pelvis intormittonth as tol 
crated I atcr stopcock is set tor continuous flow (see text under technique of irrigation) 
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3 mm. in width, which, in turn, is wrapped around the catheter coming from the 
ureter. Next, the long ends of the same silk ligature are tied over the adhesive 
now covering both catheters. The same procedure is repeated on both catheters 
a few centimeters distally. It is our e.xperience that this method prevents any 
but the slightest change in the catheter’s position in the kidney during the entire 
period of irrigation. The catheter in the urethra is then fixed to the penis with 
adhesive tape. 

For the first 2 days, the patient is instracted to distend the pelvis with 2 cc of 
sterile normal saline solution intermittently (fig. 3). He soon learns to increase 
the amount, without producing renal pain. The fluid is injected bj^ means of the 
aseptic closed apparatus illustrated in the drawing (fig. 2). 

Five cubic centimeters of sterile indigo cannine solution is added to the reser¬ 
voir of normal saline. After 2 or 3 days, the fluid coming from the catheter in the 
bladder becomes lilue. This is an indication that the ureter has dilated sufficiently 
around the inlying catheter to accommodate a continuous floAv. A rate of 60 
drops per minute is tolerated. 

Once this has occurred, the more irritating solution M is introduced. It is 
used alternately Avith the saline solution, frequentlj'’ enough to prcA’ent renal pain. 
A total of 500 cc of solution M can be tolerated in the pelvis during 24 hours. As 
soon as pain begins, solution M is stopped, and saline solution substituted. The 
discomfort should not exceed the therapeutic effect of 1 grain of codeine. Mucoid 
detritus may occlude the catheter in the urethra and necessitate removal by the 
usual technique of irrigation. 


5ol»TioW N oS N.iMiNt 



Fig. 3. On far right is reservoir for normal saline solution. 1 atient can regulate flow by 
screw clamp. A y-tube separates this solution from solution M or other solvent m next 
reservoir to left, so tliat patient can substitute either solution for the other, in ease renal 
pain occurs Avith continued introduction of solvent. Beservoir on far left supplies alkaline 
solution (sodium citrate) to raise pH of vesical conten s. Solution floivs contimiouslj; 
th ough inlet tube into bladder at a rate controlled by patient with screiv clamp Pat ent 
introduces fluid into kidney intermittently, at first, by syringe illustrated in detail m 

figure 2. 
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Sodium citrate, 0.1 per cent, ntns contimiously into the inlet tube of the 
Tolcy Alcock catheter (fig. 3) at a rate of flow suflicicnt to raise the pll of the 
vesical urine to 7 (checked with nitrazine paper by the patient). This minimizes 
pain in the bladder. 

CASE ABSTRACTS 

Case 1. J. J. A., McGuire General Hospital, Kichmond, Va., registration No. 
1900, admitted February 28, aged -18 years. Diagnosis: Calculus, calyceal, left 
kidney, following pyclolithotomy. Duration of irrigation: 7 days. Comment: 
Tyclogram made 1 week and 3 months after irrigation showed no evidence of 
calculus. 

Case 2. R. C. S., McGuire General Hospital, Richmond, registration No. 
5005, admitted 1915, aged 19. Diagnosis: Calculi, miliarj', multiple (prolonged 
recumbency). Duration of irrigation: 5 d.ays. Comment: No improvement. After 
ambulation, patient passed many calculi. Only one opaque shadow remained. 

Case 3. H. A. F., Piedmont Hospital, Atlanta, Go., registration No. 114818, 
admitted Januarj- 8 through .lanuary 18, 1950, aged 47 years. Diagnosis: 1) 
Solitary kidney; 2) incrusted pyelitis (observed at time of removal of large 
staghorn calculus). Duration of irrigation: G days. Amount used: 3000 co solution 
M. Highest temperature recorded: 99F. Antibiotic given: Chloromycetin. 
Laboratory data: Nonprotcin nitrogen, 34.1 mg. per cent, before irrigation, 30.0 
mg. per cent, after irrigation; phcnosulfonphthalcin output, G4 per cent in 2 
hours, 11 months after irrigation. 

Second irrigation: Admitted August 9 through August 19, 1950. Diagnosis: 
Small recurrent calculi (two) in solitary kidney. Duration of irrigation: 5 days. 
Amount used: 3000 co solution G. Highest temperature recorded: 99F. Anti¬ 
biotic given: Penicillin, streptomycin and Chloromycetin. Laboratory data: 
Nonprotein nitrogen, 23 mg. per cent, before irrigation; phenolsulfonphthalein 
output, 52 per cent in 2 hours, 8 months after irrigation. 

Third irrigation: Admitted: March 11 through IHarcli 24, 1951. Duration of 
irrigation: 6 days. Amount used: 3000 cc solution G. Highest temperature 
recorded: 99r. Antibiotic given: Chloromycetin. Laboratoiy data: Nonprotein 
nitrogen; 34.8 mg. per cent, before irrigation, phenolsulfonphthalein, 5G per cent 
in 2 hours, before irrigation, 52 per cent after irrigation. 

Fourth irrigation: Admitted: August 30 through September 11,1952. Duration 
of irrigation: 5 days. Amount used: 3000 cc of solution G. Highest temperature 
recorded: 99F. Antibiotic given: Chloromycetin. Laboratory data: Nonprotein 
nitrogen, 25 rag. per cent; phenolsulfonphthalein, GG per cent in 2 hours, before 
irrigation. 

Case 4- J. M. M., St. Joseph’s Infirraary, Atlanta, Ga., registration No. 5246, 
admitted November 30 through December 13, 1919, aged 27 years. Diagnosis: 
D Calculus, left Iddney; 2) pyelonephritis, chronic. First irrigation: Duration, G 
days. Amount used: 3000 cc solution G. Highest temperature recorded: 100.2F. 
Antibiotic given: Chloromycetin. Laboratory data: Phenolsulfonphthalein 
output, 45 per cent in 2 hours, 6 months before irrigation; 59 per cent in 2 hours, 
2 years after irrigation; 68 per cent in 2 hours, 3 years after irrigation. 
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Second irrigation: Admitted: August 14 through August 27,1952. Duration of 
irrigation: 6 days. Amount used: 3000 cc solution G. Highest temperature 
recorded: lOOF. Antibiotic given: Chloromycetin. 

Case 5. M. L., Piedmont Hospital, Atlanta, Ga., registration No. 119788, 
admitted September 10 through September 22, 1950, aged 43 years. Diagnosis: 
Calculi, left kidney. Duration of irrigation: 5 days. Amount used: 1000 cc in 48 
hours (solution G). Highest temperature recorded: lOlF. Antibiotic given: 
Chlorom 3 '^cetin. Narcotics used: Codeine, 3^^ grain; Demerol, 100 mg.; morphine, 
34 grain. Laboratory data: Nonprotein nitrogen, 23 mg. per cent, 1 month before 
irrigation, 34 mg. per cent, 2 years after irrigation; phenolsulfonphthalein, 47 
per cent in 2 hours, before irrigation; 64 per cent in 2 hours, 2 years after irriga¬ 
tion. 

Case 6. J. L. H., St. Joseph’s Infirmary, Atlanta, Ga., registration No. 4918, 
admitted September 11, 1950, aged 46 jmars. First irrigation: Diagnosis: chronic 
P 3 ’-eloncphritis, symptomatic. Duration of irrigation: 10 daj^s. Amount used: 
3000 cc solution G. Highest temperature recorded: 100.4F. Antibiotic given: 
Chloromycetin. Narcotics given: Demerol, 100 mg. Laboratory data: Non¬ 
protein nitrogen, 24.5 mg. per cent, last day’' of irrigation; phenolsulfonphthalein 
output, 29 per cent in 2 hours, 2 y^ears after inlgation. 

Second irrigation: Admitted: July’^ 8 through August 2, 1952. Amount used: 
1000 cc solution G. Duration of irrigation: 5 days. Highest temperature recorded: 
101.2F and 102.8F. Antibiotic given: Penicillin, streptomycin and terramycin. 
Laboratory’ data: Nonprotein nitrogen, 30 mg. percent, before irrigation; phcnol- 
sulfonphthalein output, 29 per cent in 2 hours, before irrigation, 47 per cent in 
2 hours, 12 days after irrigation. Nephrectomy’: 2 ^veeks after irrigation. Micro¬ 
scopic diagnosis: Low grade pyelonephritis (St. Joseph’s Infirmary’, Path. No. 
12317). Comment: Indication for nephrectomy’: Persistent nephritis, febrile, 
sy’mptomatic, refractive to antibiotics for 2 y’ears. 

DISCUSSION 

This technique for irrigation of the renal pelvis has proi’ed valuable in the 
clinical trial of solvents for certain types of urinaiy calculi. Except for the dis¬ 
appearance of small calcified shadows in 2 cases, no dissolution was evident in the 
other patients. 

In one of these, a calculus was passed soon after completion of irrigation. 
Appro.ximately’ 1 week after iri'igation, urine, which had lieen grossly’ cloudy and 
mucoid previously’, became temporarily clear. Since antibiotics were used in all 
patients, this improvement could not be attributed to the procedure of irrigation. 

Suby^ has stated that a solvent is relatively impractical unless a calculus can 
be completely’ dissolved in 50 to 75 hours. This technique would comply’ with this 
requirement, since the iiTigation continued over a period of 48 hours to 10 day’s. 
Clinical reports of the use of solutions now available, such as G, M and ^^ersene, 
do not indicate that these agents can be successful in any significant number of 
cases. However, the value of solution G in the dissolution of vesical incrustation, 

' Subv, H. I.; Dissolution of urinary’ calculi. J. Urol., 68: 96, 1952. 
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can often bo confirmed by cj stoscopy Foi this reason, it n as used A\bon incnisted 
pj olitis was obsorr ed at the time of opciation for rcmo\ al of tlio calculus 
The principle of using a dilated uretei to dram irugatmg fluid fiom the renal 
pehis, was illustiated by Kelly and Biiniam (drawing b\ Max Brodcl) in 1922 - 

SmiMARX 

V technique for irrigating the renal peh is by intermittent or continuous flow, is 
desciibcd for clinical trial of soUents of urm ir\ calculi 
It IS recommended for cases of minimal for or when antibiotics picceded and 
followed irrigation The icnal function and talibci of the uictci weienol damaged 
bj the proccduic The pain was usuallj contiollcd bj codeine The hospitali/ed 
patient was able to perfoim the irrigation with safety and without constant 
supen ision, o\ ci a peuod of se\ oral daj s 

1 Ivcllj and Buniam Diseases of tlic Ki<lno\,Urcltr ind 111 aider Phil idclplua D \pple 
ton i Co 1922, vol II. p 20S 
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LEUKOPLAKIA OF RENAL PELVIS AND URETER 
CHARLES C. FALK 

Leukoplakia of the urinaiy tract has long been recognized, but its occurrence 
in the renal pelvis or ureter has been so infrequent that we should accept every 
opportunity to obtain a better understanding of this curious tissue response. 
Since 1882, when Epstein apparently described it for the first time, less than 100 
cases involving the renal pelvis and ureter have been presented (McCrea; 
Keesal and Rosner). It seems worth while to add another case and to review 
briefly the present concepts of the disease. 

Leukoplakia is a metaplastic change in the urinaiy tract in which the normal 
transitional epithelium is changed into the squamous or skin-like type, character¬ 
ized by keratinization and almost alwaj’^s by desquamation. Writers generally 
agree that the lesion is precancerous. 

CASE REPORT 

A well developed man of 35, married, and the father of four, employed as a 
stationary engineer on a logging operation, for the past 15 years had suffered 
inteiTuittent attacks of colick3'’painin the left flank, radiating downward along the 
course of the ureter. Several urological studies during the past 10 years had failed 
to reveal the cause of this pain. Meanwhile the attacks were occurring more 
frequentl}’’, and were becoming increasinglj’- severe and incapacitating. He bad 
just had an episode of this pain for about a week. There was no dysuria, fre¬ 
quency, nor hematuria, but he stated that the urine was always cloudy, even in 
teh interval between the attacks of colic. 

The physical e.xamination revealed nothing outside the urinary tract. The 
urine was grossl 3 ’- hazjq had a pH of 6, a specific gravity of 1.020, and contained 
neither albumin nor sugar. The sediment showed 15 pus cells per liigh diy field 
and man}’- strips and flakes of squamous epithelium. The Wassermann was nega¬ 
tive and the blood count entirelj’- normal. Nonprotein nitrogen was 32, and the 
bleeding and clotting times normal. 

The 24F cystoscope was introduced easily and immediately a pearl gray mem¬ 
brane was seen covering almost the entire trigone. The ureteral orifices Avere 
not involved, but were somewhat reddened and edematous. On attempting to 
catheterize the left ureter, an impermeable obstruction was met at 10 cm. above 
the orifice (figs. 1 and 2). Indigo carmine injected appeared in four minutes, 
but with poor concentration. 

Pj'^elo-ureterograms reA’ealed seA’^eral filling defects in the left ureter and 
an irregular and motheaten appearance. The capacity of the renal pelvis AA’-as 
increased and the terminal catyces were someAvhat blunt. The urine from the 
left kidney showed no acid fast bacilli and the guinea pig inoculation AA^as nega¬ 
tive for tuberculosis. Culture of this urine revealed a mixed groAvth of Escherichia 

Read at annual meeting, Western Section of American Urological Association, San 
Francisco, April 27-30, 1953. 
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Pig. 1 A, pjclo-urctorogram printed in positive eliowing moderate calyccclasis and 
P)cloctasis; tortuosity of ureter vitli fdUng defeetR li, fiamc as .1, but printed in negative 



Fig 2 ^1, same as figure 1, A except that ureteral catheter is in position to indicate level 
of impermeable obstruction IS, same as A, but printed in negative (These \-ra>s are used 
mainh to point out that urographic findings by means of technique used arc not characteris¬ 
tic in leukoplakia) 

coli and Staphylococcus aureus. The presumptive diagnosis was made of leuko¬ 
plakia of the urinary bladder and neoplastic involvement of the left meter ■with 
obstruction to the left kidney. 

A uieteronephrectomy vas perfoiraed The lover uictei, together with a cuff 
of the bladder, vas hist excised. The kidney was then icmoved through the usual 
kimhar incision. The gross specimens are shovn in fig 3. The pathologist, made 
the following diagnoses: 1) leukoplakia of the lenal pelvis and ureter; 2) acute 
pyelonephritis; 3) cortical cysts of the kidney (fig. 4). 
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Fig 3. A, gross surgical specimen consisting of kidnej-, ureter and portion of bladder. 
Ureter has been sectioned longitudinally slioning pathologic skin-like stiucfcure of upper 
t-no thirds of ureter and pelvis. B, same as A except that kidney and pelvis have been sec¬ 
tioned as nell shoeing extensive involvement ehich affects entire pelvis. 

Recoveiy was without incident and the patient left the hospital on the twelfth 
postoperative daje He was e.xamined eveiy 2 weeks for the succeeding 4 months. 
The pjau’ia was greatlj" improved, though the urine continued to be grossl}^ 
haz 3 ^ and flakes of epithelium were still presetit. He regained his original weight 
in 2 months and had resumed his occupation. 

DISCUSSIOX 

The cause of leukoplakia is unknown. Undoubtedly the most uddely accepted 
explanation is that leukoplakia of the urinar^^ tract is a true metaplasia arising 
as the re.sult of chronic inflammation and irritation, and is the biological process 
of adaptation to environment in the form of protective cornification (Hinman, 
Kutzmann and Gibson). In the study of a larger series of cases two uniform 
observations have been made: 1) pjmria is present m all cases, and 2) leuko¬ 
plakia u.sualhv occurs concomitantlj’^ with other diseases. It is suggested, there- 
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(Fig. 4. A, cornificti stratified squamous epithelium has completely replaced transitional 
epithelium which normally lines ureter. Note thick layer of desquamated epithelial cells 
on epithelial surface. H and I'j stain. li, same as A, but luKhcr magnification to show cellu¬ 
lar details. 

fore, that the leukoplakia may bo secondary to severe chronic infection, calculous 
or neoplastic disease, or urinary tract obstmetion. It is no longer believed that 
it is a manifestation of syphilis. AVhile there once appeared to be laboratory 
ewdonce that a lack of vitamin A was causative, this view seems to have been 
abandoned (Senger, Bottone, and Kelleher). 

The disease occurs most commonly in tlie age group between 30 and 50. 
There are few patients under 20, although occasional cases iiar'e been reported 
m childhood and also in c.vtreme old age. This would lead to the conclusion that 
any hypothesis that the etiology of the disease is based on embi-yonal cell rests is 
untenable. The condition is found about twice as often in the male as in the 
female (LaughVm and Bilotta). 

There are no symptoms typical or characteristic of this condition except as a 
rule those of the coexisting disease. Frequency, urgency, dysuria, hematuria. 
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anj’- or all maj'^ be present. In ray patient ureteral colic was the predominant 
complaint. The outstanding finding noted by several authors is the discovery of 
cornified epithelium in the urinary sediment. It is described by Senger, Bottone, 
and Ivelleher as the passage of “gritty flakes in the urine.” It is also mentioned 
by Laughlin and Bilotta, and Ai'nholdt considers it pathognomonic, though he 
points out that the disease may exist without this finding. It was certainly promi¬ 
nent in the present case. 

The difficult 3 >- in preoperative diagnosis is evidenced in the cases reported. 
Subjective sj^ptoms are of little value, and one must re-emphasize the one 
important objective clue, the finding of large amounts of squamous epithelium 
in the urinary sediment. This obsenmtion should suggest leukoplakia at OJice. I 
certainly believe also that if leukoplakia is seeri cystoscopicallj’^ in the bladder, 
it should be considered possible, or even likely, that the disease may also affect 
the upper urinaiy tract. Kretschmer suggested this fact some ^i-ears ago. 

Pyelo-ureterographic findings are certainly not diagnostic in this disease and 
are only of general value. All writers agree on this point except Arnholdt, who was 
able to demonstrate, bj^ the use of a dilute medium for pyelographj', an x-ray 
silhouette which he considered consistent with the Icukoplakic folds and wrinkles 
in the mucosa of the kidney pelvis. His description did not apparentl}^ impress 
the later writers. 

Ojie author described passing a cystoscopic rongeur into the lower ureter and 
obtaining a biopsy specimen from which a positive diagnosis was made. While 
the use of the technique must certainly be limited, its possibilitj'’ might well be 
remembered. 

Leukoplakia in the upper urinary tract must be differentiated from tubercu¬ 
losis, neoplastic disease, either squamous or transitional in type, calculosis, 
severe pj^genic pimlonephritis, and pj''elitis and ureteritis C 3 '-stica and glandularis 
(Stirling and Ash). 

The treatment of leukoplakia involving the kidne.y and ureter is preferablj’’ 
ureteronephreetomy, both to remove the potential malignancy and to relieve the 
symptoms. Fortunately in less than 5 per cent of the patients the condition has 
been bilateral and only conservative palliative measures could be instituted. In 
the light of our present knowledge such therapy must be directed toward control 
of infection and promotion of free drainage. 

SUMMARY 

Leukoplakia of the renal pelvis, ureter, or both, is rare, less than 100 cases 
having been reported in the last 80 years. 

Leukoplakia in the urinary tract is a precancerous lesion. 

The etiology is obscure, but the evidence strong^' supports the concept that 
the causative factor is prolonged irritation in the form of chronic infection. 

Leukoplakia is usually concomitant with other diseases. 

Preoperative diagnosis of leukoplakia of the kidney or ureter is seldom made, 
but the disease should be suspected when the cystoscopic findings are inconclusive 
and there are masses of squamous epithelial cells in the urinary sediment. 
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Wlicn leukoplakia can bo soon m the blnddci tlnough the C}stoscopc and there 
IS any OMdcnce of disease in the uppei xiiinai 3 ' tract, the same condition in the 
kidnej' and uioter should be considoicd a strong possibihtj' 

Treatment is uictcioiicphreotomj wlien leukoplakia involves the kidii 03 - and 
uiotei and is unilateial, as it is m moic than 90 per cent of the cases. 

Ewela, Cahf. 
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SCHWANNOMAS 

CLYDE L. DE:\riiSfG and HARRY R. NEWMAN 

From (he Department of Surgery, Section on Urology, Yale University School of Medicine 
ana the Gracc-N'eio Haven Commnnitjj Hospital, New Haven, Conn. * 

Schwannomas, or, as they are often called, neurinomas or perineural fibroblas- 
tomas, arise from the sheath of Schwann, usuall 3 '' from a peripheral nerve. The 
commonest nerve to be involved is the acoustic nerve. 

In revienang the literature, such a tumor in the retroperitoneal space in close 
association with the kidnej'- and ureter has not been recorded. The commonest 
retroperitoneal tumors arising in this region have been reported b}^ Donnelly 
and Judd. Whether schwannomas in this region have not been recognized or 
whether thej'’ have been confused with the more common tumors such as sarco¬ 
mas, fibrosarcomas, neuroblastomas, S 3 '^mpathieoblastomas, sarcomas and cystic 
tumors one cannot proffer an excuse. Frajik described a C 3 '^stic schwannoma con¬ 
taining five or six ounces of clear fluid which arose from low down in the pelvis 
and had to be differentiated from an ovailan C 3 ’^stic tumor. So far as the literature 
is concerned, urologists have not before encountered schwannomas which pro¬ 
duced urinar 3 '’ tract changes. The authors wish to report two cases of schwan¬ 
noma, both in female adults, one a solid, relative^’’ benign tumor and the other 
cystic, noth a relati'\’’el 3 ’- high degree of malignane 3 ^ 

CASE KEPOKTS 

Case 1. A white woman, aged 31 (Mrs. E. D., Unit No. C 55562), was admitted 
to the Urological Service of the New Haven Hospital on April 12,1951, complain¬ 
ing of a feeling of fullness in the epigastric region for a period of 1 month. She was 
in the third month of her second pregnanc 3 ^ She denied aiw nausea, vomiting or 
urinaiy s 3 Tnptoms. She had never had an 3 ’^ hematuria. Her famil}’' history was 
irrelevant, and her past histoiy showed good health respective to all s 3 '^stems and 
one pregnancy which had terminated noimalb'" 19 months previousl 3 \ The family 
histor 3 '' disclosed that her father died at 66 3 ’^ears of leukemia and asthma and 
that her mother had been operated upon for a myoma of the uterus. Her general 
condition was good. Ph 3 ’^sical examination rev^ealcd that the left side of the ab¬ 
domen was larger than the right. A mass was palpable in the left flank extending 
from under the costal cage down to the crest of the ilium, smooth in contour, 
soft in consistency and not particularl 3 ’- tender. The pelvic examination was 
compatible with the stated pregnancy. Cystoscopic examination sJiowed a normal 
bladder. The bladder urine was clear in color; pH, 5.5; specific gravity, 1.010; 
albumin, 0 ; sugar, 0 ; microscopic examination showed no pus cells or red blood 
cells. The urines from the right and left kidne 3 's were normal. Cultures of the 
urine from each kidney and the bladder were negati^'c for bacterial growth. The 
renal function test with phenolsulfonphthalein disclosed 25 per cent from the right 
kidney and 20 per cent from the left kidney in 15 minutes. Bilateral retrograde 

Read at annual meeting, American Association of Genito-Urinary Surgeons. Hot 
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Fio. 1. Case 1. Rotrogiaclc pyclogram showiiiR Icfl ureter takinR lateral, curved course 
vnth dilatation of upper tuo-tliirds. Slight dilatation of jiclvis uith delicate calyces and 
high position of kidney. 

pyelograms (fig. 1) revealed a normal right kidney, pelvis and ureter. On the loft, 
the ureter took a normal course up to the pelvic brim, swept laterally and pos¬ 
teriorly and returned to the left paravertebral region at the level of the fust lum¬ 
bar vertebra, where the ureter was moderately dilated between the pelvic biim 
and the renal pelvis. The major and minor calyces of the left kidney were outlined, 
showed no evidence of dilatation and wcie less filled than the calyces on the right. 
The lower and middle calyces were displaced upward and wore crowded together 
as the result of displacement by a large, space-occupying lesion of the lower pole 
of the left kidney which also displaced the ureter posteriorly and laterally'. This 
large, soft-tissue density' showed smooth edges with regular outline and no evi¬ 
dence of calcification and was thought probably' to represent ait enlarged cy'st of 
the lower pole of the loft kidney. The chest x-ray' revealed normal bony' thorax, 
diaphragm, heart and mediastinal contents with clear lung fields. The differential 
diagnosis preoperatively was between 1) retroperitoneal tumor, 2) hy'dronephro- 
sis of the lower halt of the kidney' and 3) solitary' cyst of the kidney'. 

Treatmerrt:—On April 17, 1951, the left flarrk was explored through a lumbar 
iircisiotr. A large tumor shaped like a football was located below the left kidney' 
brrt not attached to the kidney. Its surface was smooth, solid irr consistency' and 
adherent to the posterior abdominal rvall and to the descending aorta. The tumor 
was carefully dissected free and removed. Ther-e were not any lymph node in¬ 
volvements. The retroperitoneal space was drained with a cigarette Penrose 
drain The patieirt was discharged from the hospital on the eleventh day after 
operation in excellent condition and with the wound completely' healed. 

The pathological report of the tumor (fig. 2) removed is as follows: 
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Fig. 2. Case 1, Cross section of solid schwannoma which is \\ell encapsulated 

“The tumor is lemon shaped, measuring 17 cm. by 13 cm.; total weight is 1G80 
gm. Its surface is covered b}’" fascia which can be stripped from the tumor with 
onl 3 ’’ slight difficultj'', leaving a shiny, j^ellow and gray glistening surface. The cut 
surface of the tumor is j’^ellowish-graj' in color, soft in consistencj’’ and cj’^stic. 
The microscopic sections .show connective tis.sue containing areas of dense bundles 
of fibrous-like cells with long, narrow, elongated blue nuclei (fig. 5, A). These 
bundles of tissue seem to interweave, and in some areas the nuclei give the impres- 
.sion of palisading. In other ai-eas loose conneciivo tissue is present. The connective 
tissue gives the general appearance of having been fatty tissue. In other areas of 
this connective tissue manj’’ round, blue-staining cells are seen which maj'’ be 
chronic inflammatory cells. A large number of small-sized blood vessels are also 
seen in the tissue. Pathological diagnosis: Schwannoma.” 

This patient made an uneventful recoveiy from the operation and 7 months 
later delivered a normal bo 3 \ Six weeks after the operation an excretoiy urogram 
revealed slight dilatation of both ureters and pelves, but otherwise the urinary 
tract was nonual. 

Case 2. A white woman, aged 33, was admitted to the Urological Service of the 
Grace-Xew Haven Community Hospital on November 7, 1948. Her complaints 
were numerous and varied. She complained of vague abdominal discomfort 
which was not associated with meals. She had bouts of bronchial asthma. Her 
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previous hospital admissions wore numerous, and her symptoms were explained 
on the basis of allorgjn Physical examination revealed this patient to have marked 
scoliosis and lordosis of the thoracic and lumbar vertebrae, a deformity which had 
been present since birth. Abdominal c.xnmination revealed a palpable mass in the 
left flank, smooth in contour and solid in consistency, which was thought to be a 
palpable left kidney as a result of displacement caused by the associated scoli¬ 
osis. The bladder urine was normal, and microscopic examination showed no 
evidence of pus colls or rod blood cells. The urine from oach kidney was nonrial. 


Fig. 3. Case 2. Itctrogr.ide pyclogram showing axial torsion of left kidney caused by 
mass located below kidney and medial deviation of course of ureter. 

and the culture from each kidney was negative for bacterial growth. The function 
of each kidney as measured by tlie phenolsulfoiiphthalein test was within normal 
limits. Bilateral pyelo-ureterograms showed a marked axial torsion of the lower 
pole of the left kidney caused by a large» well-defined mass below the lower pole 
of the left kidnej' (fig. 3). The ditTercntial diagnosis was between a tumor of the 
lower pole of the kidney and a primary retroperitoneal tumor, extrarenal in origin. 

Treatment:—At operation, a modified left kidney incision was made below 
and parallel to the twelfth rib and extending towards the umbilicus in a trans¬ 
verse direction. The retroperitoneal space was opened and a large tumor was lo¬ 
cated extending from the level of the lower pole of the kidney to the crest of the 
ilium. The tumor was the size of a grapefruit and seemed to be attached medially 
to the vertebral column. Antex’ior to it was found a large band of nerve tissue 
about half an inch in, width. The tumor, which was solid in consistency and encap¬ 
sulated, was excised conserving the kidney. 
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Fig. 4. Case 2. Thick-walled, cy.stic schwannoma 

The pathological report is as follows: 

“A thick-walled, cystic tumor (fig. 4), the size of a small grapefruit. The sur¬ 
face is roughl}' nodular. Cross section of the mass j’eveals it to be solid with a 
large area of degeneration and cyst formation. A large nerve trunk issues from 
one pole of the tumor mass. Microscopic pathological diagnosis: Cj^stic schwan¬ 
noma of a retroperitoneal tumor.” See figure 5, B. 

The patient made an uneventful recovery from surgery and was discharged 
from the hospital 2 weeks later. Three months after the operation she had gained 
13 pounds in weight. On Jul}' 5, 1949, eight months after surgery, she again began 
complaining of pain in the left flank accompanied by nausea. She was re-admitted 
to the hospital on August 18, 1949, complaining of more severe pain in the left 
upper quadrant of the abdomen accompanied by nausea and vomiting. She had 
also noted a localized swelling between the eighth and mnth ribs in the left 
anterior axillaiy line. Abdominal e.xamination revealed in the left upper quadrant 
a firm mass measuring about 5 b 3 ’^ 6 cm., which did not move with respiration. 
X-raj' studj" of the chest revealed erosion of the anterior one-third of the left 
seventh rib at the anterior a.xillaiy line and e.xtending from this ragged anterior 
margin of the seventh rib a large, soft-tissue mass measuring approximately 5 by 
7 cm. in diameter. Excretoiy urograms revealed a noimal right kidney, pelvis and 
ureter. There was no e\ddence of excretion of d}^ bj^ the left kidnej'-. 

Cystoscopic examination was done, and both ureters were catheterized. Bilat¬ 
eral pyelograms showed failure of the left urinarj’- tract to fill above the fifth 
lumbar vertebra where a soft-tissue mass could be seen to the left of the vertebral 
column at the level of the fourth and fifth lumbar vertebrae. The right kidney, 
pelvis and ureter were normal. 
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_ Tig. 5. A, case 1 High power, X350. Dense fibrous-liVe tissue witli elongated nuclei 
giving impression of p.-ilisading with loose connective tissue. 

B and C, ease 2 B, photomierograph, X250 showing nerve tissue. C, photomicrograph, 
X250 Nodule from rib showing more active growth of nerve tissue but similar to original 
lesion. 

A biopsy of the lesion on the rib was taken w th the following report: 

“The specimen consists of two pieces of firm, grayish-pink, gritty tissue each 
measuring appro.vimately 1 cm. in diameter. Microscopic e.\amination shows 
whorls of fibrous tissue airanged in inegular patterns. The nuclei of these fibro¬ 
blasts vary greatly in size, shape and staining reaction and often are large, vesicu¬ 
lar and with large nucleoli. A moderate number of mitotic figures are visuaUzed. 
Diagnosis: Malignant schwannoma (Dr. Levin Waters).” See figure S, C. 

The patient expired on October 27, 19-49. 

PATHOLOGY 

There are two types o'" schwannomas, the benign and the malignant schwan¬ 
noma. Both of these types aie associated with peripheral iieives and are ex- 
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Iremelj' rare in the retroperitoneal space. Tlie malignant sch\Yannoma is often 
labelled a fibrosarcoma, bnt the origin of this Inmor is different. In the main, the 
above two tumors arise from Schwann cells which have their embiyouic origin 
the neural crest. The Schwann cells are veiy active and multiply easily. Tissue 
cultures have shown that these cells can produce connective tissue fibers. When¬ 
ever a malignant tumor arises from the sheath of a peripheral nerve there crops up 
uncertainty in one’s mind as to the embiyouic origin of these cells. If this type 
of tumor arises from mesodermal connective tissue it is called a fibrosarcoma. It 
is uncertain whether or not the mesodermal element of a nerve sheath can produce 
a malignant fibrous tissue. The solitary, encapsulated, benign tumor which 
arises from the sheath of Schwann maj' be small, solid or large and cystic. The 
small tumors are solid, but as they grow larger degeneration occurs and cystic 
formation results. The}’’ grow slowl}', usually without producing .S3’’mptoms, al¬ 
though when a large neri'c trunk is expanded, pain, paresthesia or other sjnnp- 
toms due to pressure ma.y occur. The solid tumors are benign and are alwa}^s 
—encapsulated and rarely recur after .surgical removal e\'en if the capsule is left 
- behind. It has been questionable whether or not a malignant tumor ever develops 
from them. Histologically, the microscopic picture is characteristic. Inside the 
sheath, the tumor tis.sue is composed of two parts. The cells of Schwann are 
arranged in twisted bands or cords accompanied b.y delicate connective tissue 
fibers. The cells may also be arranged so as to give the appearance of a tactile cor¬ 
puscle, which is called a Yeroca.y bodj’. Del Kio Ortega, Penfield and Mason have 
divided the ncia^e tumors into two types, the fascialar and the reticular. The 
former consists of an orderly’- arrangement of parallel and intercellular fibers. The 
cells maj’’ also present transverse parallel ranks separated bj’’ nuclear free zones of 
denselj’’ aggregate fibers along with the terminal portions of the cells. The neuri¬ 
lemmoma consist of a form of reticular collogen which, however, stains somewhat 
differenth'’ from the fibroblastic collogen. The reticular t^'pe shows a disorderly 
arrangement of a loose meshwork of cells of variable shapes with plentiful inter¬ 
cellular vacuoles or microcj'tes containing water or mucinoid fluid which stains 
bluish with benatoxjdin. Regimented parallel fibers are not found and collogen 
filjers are scanty or absent in this type. The two types may be found together. 
Biologicalljq they grow slow and arc encapsulated. If thej’’ arc not entirelj' re¬ 
moved recuiTcnce maj’’ develop. 


COltMENT 

These 2 cases of schwannomas occurred in ^mung adult women and on the left 
sides. Both v'cre operated upon successfullj'' conserving the kidne.vs. One tumor 
was solid and relative^ benign, and the other cj'stic and malignant. It is difficult 
to state how long these tumors had been present. The former had produced almost 
no symptoms while the latter had presented symptoms for 10 jmars. Scliwan- 
nomas as a rule arc relatively benign tumors, although the cystic ones may 
prove to be malignant. The foimer patient has remained wmll for two j^eais, 
while the latter patient died of general metastatic lesions eighteen months 
from the time of the operation. Schwannomas are .slow-growing tumors and raie j 
reach more than two centimeters in diameter. The schwannomas in the retropeii- 
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toncal spate below the \eiial oigau dctclop into Uiigc tumois which tompiess the 
ureter and induonto its position and fimttioii They aie adheiciil to the postoiioi 
abdominal structiiips, both miiselc and \nsiului tissues Caro should bo taken to 
remoie all of the tumoi as in all tumoi snipeix In tlip second case, it was moie 
difTitult to accomplish complete icmoxal, and, as exidcntcd by its local iccui- 
rente, the tumor was not wholK lemoxed The widespread motastascs indicate 
the tine biological tendency in this one case of disseminating its growth to distant 
tissues Neuropathologual hteiatuie iiidiiates that the tiimois raa}’ bo( omc ejslic 
and malignant, although on the whole they aic (onsideied lebitixelv benign 
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PEmOLITHOTRIPSY IN SURGICAL MANAGEMENT OF 
STAGHORN RENAL CALCULI 

JOHN W. DORSEY 

Pelviolithoiripsy as the term implies, refers to the fragmentation of the renal 
calculus through a pyclotomy incision. It is a definite adjunct in the surgical 
management of certain selected cases, particularly where there exists a low renal 
reserve, or in the solitaiy kidne}^ wliere nephrolithotomj^ u'ould be hazardous. 
The concensus of opinion of such men as Zuckcrkandl, Beer, Walters, and 
Counceller, Robinson, and Priestley favors pj-^elolithotomy over nephrolithotomy 
as the safer of the two procedures. The reports of Priestley and Dunn, and 
Prince, Scardino and Presti indicate that surgical removal of staghorn calculi is 
preferable to medical management. 

In reviewing the literature Ave have not encountered an article that discusses 
fragmentation in detail. Simple fracture through the bodj”- of a staghorn calculus 
will often permit the atraumatic removal of the two fragments through a pye- 
lotom 3 ^ incision. 

The Bigelow lithotrite was chosen because the blades ai’c long and slender, and 
more easilj" introduced into the pelvis, and j-'et have great crushing power. The 
even, steady application of force obtained through the screw mechanism permits 
shearing the calculus into two major fragments without pulverizing it. The 
screw mechanism in contrast with the pistol grip t 3 ’’pe eliminates any sudden 
jerk at the time of fragmentation that would prove injurious to the kidne 3 r. 

No attempt will be made to discuss the etiology; preoperative selection of 
cases for surgeiy; or postoperati\'e medical management, as the literature is 
replete with e.xcellent articles dealing with these subjects. 

SURGICAL TECHNIQUE 

The kidney, renal pelvis, and proximal ureter are complete^F mobilized by a 
combination of blunt and sharp dissection performed through an adequate 
lumbar incision. The posterior aspect of the pelvis is more completely visualized 
133 ’- elevating the renal hilum with vein retractors in the manner described by 
Walters, Counseller and Priestley. An elliptical incision (fig. 1, A) is then made 
in the renal pelvis extending from the superior to the inferior border on the 
posterior a.spect with the convex curve directed toward the renal hilum. The 
posterior flap of renal pelvis is then peeled off the projecting pelvic portion of 
the staghorn calculus (fig. 1, B) and the pelvis is then gently retracted anteriorly. 
The calculus is then manipulated carefulR’^ and extracted if possible. In some 
instances because of close approximation of calculus to pelvis it is necessary to 
pass a curved hemostat around the pelvic portion of the calculus at the hilum 
in order to permit the introduction of the blades of the lithotrite. The female 
blade of the Bigelow lithotrite is introduced into the space between the anteiior 
surface of the calculus and the pelvic mucosa; the male blade is then introduced 

Head at annual meeting, Western Section of American Urological Association, San 
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on the posterior aspect (fig. 1, C). The most dcsiral)lo plane for cracking the 
calculus ns determined by preoporative x-ray .studios is attained by gentle 
manipulation of the lithotrito. In the cases reported the calculus was sheared 
into two major fragments which were readily extracted through the pyclotomy 
incision. Small calculi may then bo removed with stone forceps or scoop. In the 
presence of a dilated calyx with narrowed infundibulum the small calculi ma 3 ' be 
removed through a small, stab tj’pc nephrotomy incision as in case 2. Where a 
bulbous projection of the staghorn calculus is locked in a minor cal.TO it will be 
necessary to perform a small nophrotomj' incision and fracture the calculus at the 
level of the constricted infundihulum. An x-raj' studj' of the kidnej' is then made 
to determine if anj’ radio-opariuc calculi have heen overlooked. The cal.yces 
are lavaged in an attempt to evacuate anj’ nonradio-opatpio calculi or debris 
that would act as a nidus for recurrent calculus formation. 

An 18F bulb catheter, and two .5F ureteral catheters are introduced simul¬ 
taneously into the renal pelvis through an inferior calj-x (tig. 1, D). The balloon 
is distended with 3 cc of water, and loft as a nephrostomj' tube. The two ureteral 
catheters are advanced into the ureter 15 to 20 cm., and act as a splint. The 
elliptical pyelotomj’ incision i.s closed with inlerniptcd 000 sutures of plain cat- 
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Fig. i Seniidiagramniatic illustration of surgical technique. -1, pylcotomy incision. B, 
reflection of pelvic flap. C, introduction of litliotrite. D, closure. 
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gut, 110 attempt being made to obtain a water tight closure. The kidnej^ is sus¬ 
pended in favoralile position beneath the twelftli rib, iiy Kellj'- triangular sutures. 
Gerota’s fascia is approximated to the quadratus lumborum muscle with inter¬ 
rupted 00 chromic sutures in a modified type of Doming nephropexJ^ The legion 
around the renal plevis is left open to permit favorable drainage. A Penrose drain 
is introduced into the parapelvic area posterior to tlie lower pole of the kidney, 
and a second drain along the mobilized portion of the ureter. The incision is 
closed in lawyers, and the nephrostomy and splinting ureteral catheters fixed to 
the .skin with 0 silk sutures. 

POSTOPHR-VTIVK M.VNAGIIMCNT 

The nephrostom}" tube is irrigated only if definite impairment of drainage is 
evident. The balloon is decompressed in 48 hours. Solvent solutions are not used 
in the immediate postoperative phase, feeling that their irritant action outweighs 
their usefulness. Beginning at 72 hours the ureteral catheters are withdrawn 1 
to 2 cm. daily. The Penrose drains are left undisturbed until there is a marked 
dimunition in drainage, then they arc .shortened daily. Ambulation is inaugurated 
on the fifth to seventh postoperative day, pelvic circulation having been stimu¬ 
lated previously by passive exercise of the lower extremities at frequent intervals. 

The immediate medical management consists primarily of adequate sup¬ 
portive mea.sures; hyaluronidase 150 TR units (Wydase) daity; and appropriate 
antilDiotic therap 3 ^ The accepted methods for the prevention of recurrent calculus 



Fig. 2. Case 1.4, preoperative scout film. B, retrograde pyelogram C, fifteen months’ 
postoperative scout film. D. retiogiade urogram 
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foiinatioii aic utiliyed alter the patient lias completed his postoperative 
convalescence. 


CASE REPOnTS 

Case 1. j\Ir. F. L., aged ol, was .seen because of two bouts of light flank dis¬ 
comfort. A scout film and ictrogrado urogram (fig. 2, A and li) levealcd a small 
calculus lodged in an infeiior minor caly.v of the right kidney, and a left staghorn 
loiial calculus. Indigo canniue appealed from the right kidney in 4 minutes, and 
from the left kidney in 10 minutes. Urine lecovercd from each kidney was steiile 
on cultuie, and blood chemistry studies were within normal limits. The right 
lenal symptoms promptlj’ subsided. The staghorn calculus was then removed in 
the manner described. The two major fragments (fig. 4, A) woic easily c.\tracted 
through the pyelotomj- incision without evident trauma to the icnal parenchyma. 

Convalcvconcc was uneventful. The voided urine has been sterile since the 
twenty second postoperative day. A scout film and retrograde urogram (fig. 
2, C and D) made 15 months following surgeri" icvealcd no lecurrent calculus 
formation, and an c.\cellent icturn to noimal of the calyceal system. The light 
renal calculus has remained stationary in size and asj’mptomatic. 

CaseS. Mrs. K. R., aged 02, had a right nopluoctomy poifoimod 15 j'ears 
previously for calculus pyonephrosis, at which time a small calculus was piesont 
in the loft kdiney. In recent yeare she had noted mild, recurrent, left flank dis¬ 
comfort. The scout film and cverotory urogram (fig. 3, A and B) levealed a large 



Fia 3 C.iBe2 A, preliminary scout film B, excretory urogram C, three months’post- 
oper.ativo scout film D, ictrogi.adc pjelogram 
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Fig. a. Surgical specimens. A, case 1. B, case 2 


stRghorn calculus, and several smaller calculi in the solitaiy left kidne}'. The 
superior group of ca^'ces ajDpeared to be involved in a localized hj’-dronephrotic 
change. The general condition of this patient was e.\-cellent; blood pressure 160 
systolic and 90 diastolic; blood chemistry studies were witlu'n normal limits, 
and Gram’s stain of the urinarj' sediment, negative for organisms. 

At surger 3 ’- the calculus was found to be in such close appro.vimation wth the 
pehdc mucosa that it was necessaiy to free it in the manner previousl 5 ' described, 
before the blades of the Bigelow lithotrite could be introduced. Figure 4, B shows 
the calculus sheared into two major fragments. AVithin 30 minutes following 
surger^^ the kidne^’- was secreting relatiA’^e^' clear urine, and at no time was 
urinarj^ suppre.ssion noted. The maximum elevation of nonprotein nitrogen was 
42 mg. per cent. 

Three months later the nonprotein nitrogen was 21.5 mg. per cent. The scout 
film and retrograde urogram (fig. 3, C and D) reveal no recurrent calculus forma¬ 
tion, and a definite regression in the previously' noted hydronephrotic changes. 
Repeated cultures of the urine haA'e been sterile. The patient has been leading a 
fully' active, comfortable existence. 

DISCUSSION 

i\Ieticulous care in handling the kidney with low renal reserve during mobiliza¬ 
tion coupled with the atrumatic removal of the staghorn calculus tends to reduce 
to a minimum the likelihood of immediate postoperative urinary suppression. 
The use of the elliptical py'elotomy incision is very important. It permits the 
reflection of the pelvis and ureteropelvic junction out of the field of manipulation, 
and in contrast with the longitudinal py^elotomy incision there is no tendency for 
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e\tension of the incision to involve the urcteropcKic junction with siihscqiient 
stiicturo foimntion This incision pcimits grcntci atcessibilit3’ in manipulnting 
the calcnhis, and thus facilitates the intioduction of the blades of the hthotnte 
Due to the adequatj’ of the pjolotom3’ incision, digital palpation and nistiu- 
meiital removal of small calculi is simiilified Closnic is simple, and being located 
at the widest poition of the pelvis thcie is less likelihood of distortion 113 seal 
tissue 

The shearing affect of the Higelovv hlhotiite is evidenced b3' the suigical 
specimens (hg 4 , .1 and B). 

It IS mandator3' to correct 0113' uietciopelvic junction obstnution at the time 
of suigical lemoval of the calculus 

The two splinting uietcial cathetcis maintain the ureter and uicteiopelvic 
junction in good alignment, and permit constant nieteral drainage of the leiial 
pelvis The nejihiostomj’tube allows immediate diainage, and ma3' be left in 
situ as a permanent method of drainage if the situation so demands Nephiopo\3", 
further enhances a favorable alignment of uiotcr and pelvis, and faeihtates the 
change of ncphrostom3’ tubes if this be ncccssar3- The parapelvic diaiiis aie left 
ro!ativel3’ undisturbed to prevent pooling of urine seeping from the pelvic 
incision, which would predispose for scar tissue formation and subsequent ob- 
stnictivo uiopath3' X-ra3- control at the time of surgci3 is of the utmost 
importance 

The two cases reported fulfill the tenets laid down b3’ Hess for obligatoiy, 
conservative renal surger3' We believe that the favorable response to surgery m 
these two cases was duo primarily to the relatively atiaumatic method of removung 
the calculi 


SUMVIVRV 

The technique of pelvuohthotiipsy utilming the Bigelow hthotnte is deseribed 
and the use of this method of suigical management in selected cases of staghorn 
renal calculi adv ocated 

The posterior elliptical p3elotom3' incision is described and the many ad¬ 
vantages of this incision discussed 

Two cases of staghorn renal calculi requiring obligatoiy, consei-vative suigery 
are reported wherein this technique was utilized with fav 01 able results 
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SPONTAKEOUS DISSOLUTION OF IIENAL CALCULI 
JAMES S. EET.IOT 

From Ihe Department cjSurgery, Diiision of Urology, Stanfont UitUvrsily School 0 / Mcilicine, 
•San Francisco, Calif. 

Although rare, the spontaneous dissolution of renal calculi docs occur. The 
literature on this subject was reviewed by Sisk and Bunts in 1935 and by Lassen 
in 1939. McCrea and Van Buskirk reported a single case in 1951. Despite these 
reports, the significance of this phenomenon seems to have been overlooked. 

nnviBW OF mcu.vTUKi: 

Schcclc, in 192*1, observed marked reduction in sice of four renal calculi in a 
woman aged 34 over a period of 4 yearn. Ilcllstrbm, in 1925, describing three 
patients, noted the spontaneous disappearance of a large recurrent calculus in 
the right kidney over a period of o years in a woman 24 years of ago. A second 
and similar case was observed to occur over a 4-ycar period in a woman aged 20. 
Bilateral calculi were found to have disappeared in a man aged 45 over a period 
of 8 years. In this patient stones apparently developed during convalescence 
from a fractured femur. Hassclstrom reported almost complete disappearance 
over one month’s time of a large renal calculus in a woman aged 40. This patient 
also suffered from a gastric ulcer. Nadeau, in 1934, reported the disappearaneo 
of several calculi in a solitary kidney over a period of 0 months. This patient 
was a nurse who drank a gallon of distilled water daily. Kearns, in 1935, reported 
the dissolution of a largo renal calculus in a woman aged 42 over a period of 
several months. This patient disliked to drink liquids with the exception of beer. 
Barney reported the spontaneous dissolution of bilateral renal calculi in a male 
aged 22 over a period of about 3 months. The stones apparently developed 
during immobilization for fracture of the femur. Sisk and Bunts reported the 
complete dissolution of bilateral renal calculi in a female child aged 13 over a 
period of a few months. This patient had been ill with coxitis prior to discovery 
of her calculi. Lassen reported the disappearance of bilateral renal calculi in a 
woman aged 17 over a period of one year. Tliis patient had been immobilized 
for disease of the hip joint prior to development of her stones. Wesson, in 1950, 
reported the case of a 21 year old male who was found to have bilateral renal 
calculi, one a staghorn, in the course of convalescence from a fractured femur. 
These stones underwent complete dissolution over a period of about 6 weeks. The 
patient was given an acid ash diet and ammonium chloride. McCrae and Van 
Buskirk, in 1951, reported one case of spontaneous dissolution of bilateral renal 
calculi which were apparently stones of recumbency. Gibson reported the follow¬ 
ing case in 1937. The patient, a man 48 years of age, came to the Southern Pacific 
Hospital suffering with renal colic. Urologic investigation revealed large bilateral 
renal calculi of the staghorn type associated with chronic pyrlonephritis. Since 
function was most impaired on the right, a nephrolithotomy was done on that 
side. The patient was then sent home to recuperate, with instructions to return 

Read at annu^ meeting, IVestcra Section of American IJroIogical Association, San 
I'ranwsco, April 27-30,1953. 
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within a month for operation on the left kidney. He did not return for 4 years. 
Investigation then showed that the large staghorn calculus in the left kidney 
had apparently disappeared spontaneousl 3 L The p 3 nn’ia had likewise cleared up, 
and there was no evidence of recurrence on the right side. During these 4 3 ’^ears 
the patient had been under no dietaiy regimen or treatment of any kind. On his 
own initiative, he had for one 3 ’’ear drunk a dail 3 ’’ cup of tea brewed from horse¬ 
tail grass. 


CASE KEPORTS 


Case 1. In March 1951, a 75-3’’ear old man was admitted to the Stanford Service 
of the San Fi’ancisco Hospital with a complaint of prostatism. He was found to 
have an advanced carcinoma of the prostate and was placed upon stilbestrol b 3 ’- 
mouth. X-ra 3 ''s revealed the presence of an as 3 ’'mptomatic large left renal calculus. 
Because his general condition was poor, operation was not advised. Four months 
later, follow up x-ra 3 ’'s disclosed the complete disappearance of the calculus. No 
treatment had been given for the calculus and the patient passed no stones. (See 
figure 1.) 

Case 2 is reported through the courtes 3 '- of Dr. Emmett Henderson. A 3 ''oung 
woman, aged 23, was seen in Ma 3 '- 1949. She complained of pain, of 1 week’s 
duration, in the left renal area. She had previous^’’ been in good health. Excretoiy 
urograms disclosed a calculus obstructing the left ureteropelvic junction. The 
patient was advised to enter the hospital, but refused. She returned 1 month later 
at which time excretoiy urograply showed no evidence of a calculus, and retro¬ 
grade p 3 '^eIograms were normal. No treatment had been given, and the patient 
had passed no calculi. (See figure 2.) 

Case 3 is reported through the courtes 3 '- of Dr. Jack L 3 ’'nn and Dr. 
R. H. Greele 3 L A 39 3 '^ear old woman was first seen in April 1948 because of pain 
in the left renal area. She ga\'-e a past histor 3 ’- of bilateral nephrolithotom 3 '- 4 years 
previousl 3 L Examination disclosed an acutel 3 ’^ ill woman with tenderness over the 



Fig. 1. Case 1. A, staghorn calculus in left kidney. (Film was photogiaphed in 
Tjosition showing calculus to be apparently in right kidney.) anothei view show 
horn alculus in left kidney. C, film taken 4 months later shoiMng disappearance of 


inveitod 
ing stag- 
calculus. 
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. rr 


Tig 2 Ciso2 yl, c\crctor> urogram showing calculus at left uretcropcK*^'junction, and 
suppression of function on left D, lateral view showing c ilculus C and D, films taken 1 
month after A and B show mg disappc irance of calculus 


Fig 3 Case 3 A, plain film with catheters showing large calculi in lower pole of each 
Kidnej and calculus in upper left ureter adjacent to tip of catheter Calculus adjacent to 
catheter on right and superliteral to transverse process of left lumbar vertebra was in 
isolated calj v and not in pelvis or ureter B, film taken 8 months later show mg almost com¬ 
plete disappearance of large calculi in both lower poles One calculus on right remains 
unchanged similir calculus persists on left side 
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left kidney, gross pjoiria, and a nonprotein nitrogen of 103 mg. per cent. Retro¬ 
grade pyelograms disclosed bilateral calculi in the lower pole of each kidney and 
a stone at the ureteropelvic junction of the left kidney. A diagnosis of chronic 
bilateral pj'’elonephritis was made and Pseudomonas aeruginosa was cultured 
from the urine. The patient was treated with antibiotics, a low phosphorus diet, 
and amphogel. Over a period of several months, the urine showed a pH of 6.0-6.5, 
a specific gravity of 1.002 to 1.010 with 2 plus albumin, and persistent p 3 mria. 
Eight months after her initial visit, x-ra}’’ examination disclosed an apparent 
disappearance of the calculus in the left uretero-pelvic junction, and marked 
diminution in size of the renal calculi in the lower pole of each kidney, only small 
fragments remaining. (See figure 3.) 

Case 4- Although details of the case are unavailable, the late Dr. Clark Johnson 
observed a patient in whom a large staghorn calculus spontaneously decreased 
to about one-fourth its original size. 

DISCUSSION 

Although one of the reported cases was treated ndth a large water intake, one 
patient was given acidifying dings and an acid ash diet, one patient drank large 
quantities of beer and little else, one patient was given stilbestrol, and one was 
given a low phosphorus diet and amphogel, none of these measures has con- 
sistentlj'’ resulted in the successful planned dissolution of renal calculi. Until much 
more is known as to the mechanism of dissolution of calculi, the phenomena 
reported here must be considered as esscntiallj'^ spontaneous and due to unknown 
factors. 

The fact that spontaneous dissolution can occur is of great significance in two 
respects: 1) It suggests that dissolution bj'’ medical treatment is a possibility. 
Additional knowledge of the physico-chemical factors involved in the formation 
and dissolution of calculi is needed before this can be accomplished. 2) It throws 
some additional light on the role of urinary colloids in relation to calculus disease. 

Protective colloids in normal urine have been held responsible for keeping in 
suspension the sparingly soluble salts winch constitute urinaiy calculi. The 
recent articles Butt, et al., concerning the use of hj’-aluronidase make use of 
this theory as a basis for their claim of success in using this material to treat 
urolithiasis. 

In view of the foregoing, it might be wise to consider some simple facts regard¬ 
ing the known physico-chemical activity of colloids. 

The word “colloid” refers to a state of subdivision of matter and not a special 
kind of matter. In general, colloidal particles are larger than molecules but 
submicroscopic, ranging from one half micron to one millimicron in diameter. 
Ordinary suspensions settle out on standing, but colloidal suspensions remain 
suspended. The colloidal particles are sufficiently fine so that the Brownian 
movement overcomes the force of gravity. Thomas Graham, in 1862, observed 
that solutions of certain substances such as proteins, polysaccharoses, gums, etc., 
did not diffuse through parchment and other membranes as readily as sugars, 
salts, and other materials which crystallize. He called these substances colloids 
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from the Greek word for glue. The crystalline substances whieh diffuse readily 
through membranes, he ealled crystalloids. We now know that many typical 
colloids such as certain proteins are crj’stallizable, while practically all crystal¬ 
loids ma 3 ', under proper conditions, be brought into the colloidal state. 

The biologically important colloids arc hj’drophilio or “water-loving.” That 
is, they have a great alTmity for water and readily fonn staldc solutions or gels. 
Examples of these arc albumins, soap.s, gums, tannins, starch, gelatins, glue, 
proteins, and complex carbohj-dratcs. Suspcnsoids or b'ophobic colloids include 
colloidal solutions formed bj’ metals, inorganic salts, etc. There is no aflinitj' 
between these particles and water. They are flocculated by very small quantities 
of eleotroU’tes, and when so precipitated, cannot ordinarily be brought back into 
colloidal solution. The precipitation of suspcnsoids is therefore irreversible. 

A “protective colloid” is one which will cause the finclj' divided particles of a 
Euspeusoid to remain in suspension wlicreas, in the absence of the protective 
colloid, the particles would settle out of the solution on standing. An example of 
this is the photographic drj- plate. Silver chloride is fornicd from its ions in a 
solution containing gelatin. The gelatin coats each particle of silver chloride and 
prevents precipitation. Protective colloids will cause insoluble salts to remain in 
suspension but will not stop the formation of insoluble calcium oxalate and 
calcium phosphate, although it could hinder their precipitation and settling out 
of solution. Nor would the addition of a protective colloid cause a solid precipitate 
such as calcium oxalate or calcium pliosphate to become resuspended. 

Prom the foregoing, it would seem evident that although protective colloids 
may liindor the precipitation or settling out of insoluble salts in urine, they 
would not stop the formation of the insoluble salts from their ions or cause the 
solution of precipitates or solid calculi, unless thej’ behave as ciystalloids and 
enter into actual chemical combination toilh the insobthle material. Thus, it is ap¬ 
parent that protective colloids, as such, in urine could not bo responsible for the 
pontaneous dissolution of urinary calculi. 

The only rational explanation for the spontaneous dissolution of renal calculi 
IS that a change in chemical equilibrium in the urine has occurred which favors 
solubilitj' of the salts composing the stones. Whether this occurs in the case of 
calcium stones bj’ 1) a decrease in the concentration of calcium, phosphate, 
carbonate, or oxalate ions in the urine, 2) by reduction of the pH of the urine, 3) 
by the increased excretion of substances forming soluble complexes with calcium, 
or 4) by any or all of the above plus the e.xcretion of a catalj'st to speed the reac¬ 
tion, is as yet unknown. 


SUMILVRY 

Thirteen cases of spontaneous dissolution of renal calculi have been found 
m the literature. Three cases are reported here and one other case is known to 
have occurred. Of all these cases, five were apparently stones of recumbency, and 
two patients suffered from chronic pyelonephritis. It seems likely that spontane¬ 
ous dissolution of renal calculi occurs more commonly than one might suspect 
from the literature. 
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Spontaneous dissolution of renal calculi is significant because 1) it suggests 
that the medical dissolution of calculi may be a possibility, with increased knowl¬ 
edge and 2) this phenomenon can be explained only on the basis of a change in 
chemical equilibrium in the urine favoring solubility of the salts composing the 
calculus, and 3) an increase in protective colloidal material in urine will not alone 
cause the dissolution of renal calculi. 
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CLINICAL MANAGEMENT OF RENAL LITimSIS WITH 
IIYALURONIDASE 
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lliis iw-entatioii is an anal 3 sis of the climcnl itMiIts obtained b.v using 
hjahnoinda'-e for eontrol of icnnl tolciiliis formation in 3(i patients P.irtinilar 
emphasii, is diicetcd toward indications for hjalnromdase therap\, determination 
of piopor do'-igc, and tontra-induations to tiMge of tins drug llie plijsuo- 
chomieal mediainsm b\ which parenteral administration of Innhiionidase 
imleases the protectnc urinary colloids and aids in the preieiition of renal 
calculi hIS been rci lowed prc\ louslj' ‘' 

Clinicil, liboratorj, and \-rav procedures iisnallj employed for iincstigatnig 
patients with stones aie earned out, with the e\ioption tint cjstoscnpii exam¬ 
inations and retrograde ]i.velo-uretcrograms are not jicrformcd if it is possible to 
obtain all ncccssarj information without these measures Bleeding or exudate 
formation ma^ milhf} the aetiinuv of the protectue iimiarj colloid clcteiamna- 
tions Excretoij’ ladiographic studies are routmclv made when renal function is 
adeciuate 

The cITecI of Inaluronidaso on urine max bo coineniontl} followed m a series 
of uiKciitiifiigcd specimens, taken befoie and during liyaluronidase theiapx, and 
allowed to settle foi one hour at loom temperature ' In such a senes, the tuibiditx 
and sediment iisualh begin to dimmish m specimens \oided about 30 minutes 
after the injection When turbiditj increases in successne 1 hour specimens, 
anotliei close of Inaluromdase is needed If no dcticaso in tnibidilx and sediment 
IS obsoixed, the dose of the en/\me should bo iiicrcabcd \s a siippli'meiit to this 
testing procedure, the response maj also be studied bx compxnng the late of 
foimatioii of deposits on the glass connecting tip attached to indwelling cathctoi's 
during alternate periods w ith and without hx'aluromdasc injections This clTcc t is 
most pioiioiiiiccd 111 nephrostomj dianiagc tubes and least in bladdei lathclcis 
with intermediate effeetixencss in urctciostomj' cathctoi's 
Reduction in surface tension of urine closolj' coi relates the clcaiiiig of tui- 
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bidity and sediment if these aiu present initially. Tensiometric determinations 
are of greatest value when the urine is initially clear with no sedimentation. We 
have found that the average surface tension of urine in white males and females 
is 65 and 60 dynes per centimeter respectively.^ - ® Following injection of suffi¬ 
cient dosage of hyaluronidase, the surface tension decreases from 8 to 14 d 3 mes 
per centimeter within 30 minutes to 2 hours and remains decreased as long as the 
effect of hyaluronidase is being maintained. 

The lyophihzed h 3 '^aluronidase is reconstituted with sterile saline rather than 
with distilled water. To the vial containing 1500 turbidity reducing units (T. R. 
units), 10 cc or 5 cc of saline are added with aseptic precautions to provide a 
solution containing 150 or 300 T. R. units per cubic centimeter respectively. The 
latter concentration is convenient when the larger doses are required. When 
prepared with strict aseptic precaution, such solutions are stable without refriger¬ 
ation for 2 weeks. If the hyaluronidase is in standardizing units, other than tur- 
bidit 3 ’' reducing units, their relation to the other must be determined. For example, 
500 viscosit 3 ’' units are approximately equivalent to 150 turbidity reducing units. 
In all cases, the subcutaneous injection site should be rotated. If local infection 
develops, as in patients instructed to use h 3 ^aluronidase at home between office 
visits, the infected site should be avoided. Needles of 25 G and % inch are 
recommended. 

Observations to date indicate that patients vaiy widely in the quantity of 
hyaluronidase required to clarify pathologic cloud 3 ' urines, and the dosage must 
therefore be determined individually. In approximatel 3 ’' 80 per cent of the cases, 
clarification of the urine occurs after subcutaneous doses of 300 to 600 turbidity 
reducing units of h 3 '’aluronidase. The urine response to suitable doses of h 3 '^al- 
uronidase is rapid and easity ascertained. This usually occurs within 30 minutes 
to 2 hours after injection. The dosage requirements are greater in the presence of 
infections, such as those due to P. aeruginosa and streptococci, or to urea-split¬ 
ting organisms, particularly staphylococcus or Proteus. In such cases, dosages as 
high as 900 to 1800 T. R. units every 24 hours may be indicated. Also “split” 
dosages, i.e., 600 to 900 T. R. units every 12 hours may be necessary to keep the 
urine free of sediment. 

Contra-indications to hyaluronidase therap 3 '- are h 3 ’^persensitivity to the drug 
and impaired renal function. The highty purified enzyme used in our studies has 
little tendency to produce allergic reactions. In over 900 of our patients who have 
received injections of hyaluronidase, only three had significant localized urticaria 
and 2 of these were later treated without reaction. In one of the patients a 
different brand of hyaluronidase was administered and no reaction occurred. 
Desensitization to the drug has not been attempted since the injections can 
usualh’- be resumed without further sensitivity response after a rest period. Also 
we have observed that inadequate dosage of hyaluronidase may be dangerous, 
due to the fact that “sensitization” of urinary crystals may occur with accelera¬ 
tion of stone growth. If clarification of the urine does not develop within 6 to 8 
hours on the dosage outhned above, the treatment should be discontinued. 

8 Andreas J. M., Hauser, E. A. and Tucker, W. B.: Boundarj- tension by pendant drop. 
J. Phys. Chem., 42: 1001-1019, 1938. 
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The treatment of severe calculus tlisease by hyaluroiiidase demamls day to 
da}' control. The management shoidd be carried out considering stone as a con¬ 
stitutional as well as a local disca.so. Ilyaluronidase therapy should be considered 
adjunctive, as all other forms of treatment usually employed are instituted. 
IMetabolio disorders are corrected, if po.ssiblc. Antimicrobial drugs and urologic 
measures arc employed according to usual indications. If the stone is phosphatic, 
wo prescribe Basaljcl, two tablc.spoonsful after meals and at bedtime. This do.sage 
is well tolerated and causes a reduction in urinary phosphate excretion. Appro¬ 
priate dietary measures arc instituted and large do.s&s of vitamin A are prescribed 
in all stone cases.^ Each patient is urged to maintain a daily urine output of 
approximately 3000 cc. In short, every measure is utilized which promises to 
as.sist in minimizing formation, growth or recurrence of stone. 

During the past 30 months, wc have observed 311 patients with rctial lithiasis. 
Of this number, 54 were selected for hyaluronidn.se therapybccnu.se they .showed 
a marked tendency to formation of renal calculi and because conditions were 
favorable to enhance the rate of stone growth. The cases of patients who had 
followed the regimen for Ic.ss than 20 months wore excluded from this .series, ns 
they would not seem to provide a substantial test of thempcutic clTicacy. Thirty- 
six of the 34 patients have been on hynluronidnso therapy for periods ranging 
from 20 to 30 months, average 23 months. In the.so patients, no previous forms of 
therapy had been clTcotivc in reducing formation or growth of stones. Twenty 
of the patients had previously undergone one or more operations for stone, nine 
of which wore nephrectomies. Ages ranged from 13 months to 78 years. There 
were 20 males and IG females. .\11 of the patients were ivhitc. 

For control, the clinical course of the 30 patients before institution of hyal- 
uronidase therapy was used. Wo fully realize that this did not provide a com¬ 
pletely reliable basis for comparison. Estimation of the time interval between the 
first knowledge of presence of stone and institution of therapy was often difficult 
and possibly inaccurate. Chomothcrnpcutic and antibiotic preparations were 
fewer and le.ss readily available during the pre-treatment (control) period, al¬ 
though in most cases sulfonamides and penicillin had been used. Some had 
received streptomycin, aureomycin, terramycin and chloramphenicol. All of the 
selected 30 patients followed the therapy reasonably well, although the regimen 
was not strictly adhered to in every case and deviations were demonstrable on an 
objective basis. In fact, some deletions of therapy provided the most impressive 
exhibition of the cfleotiveness of the program. Three patients discontinued the 
drug for periods of 8 weeks, 9 weeks and 17 weeks respectively. In these patients, 
stone formation had been controlled while taking hyaluronidasc and after dis¬ 
continuing the drug there was rapid increase in size of existing stones. 

As a result of our earlier observations concerning the responsiveness of certain 
types of renal calculus formation to hyaluronidase therapy, the 3G patients in 
this series were classified into group A and group B. Group A included 15 patients 
uith multiple, small, calyceal or other small calculi, rapidly forming in a solitary 
■idney or in both kidneys. From the case histories, laboratory and x-ray findings, 
these were considered to bo primary stones which we now believe to be caused by 
innate or acquired deficiency of protective urinary colloid. Group B included 21 
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Table 1. Swmnary of results following administration of hyaluronidase for renal lithiasis 



STONE 

STONE 

STONES 

STONE FORMA- 

CROUP 

FORMATION 1 

FORMATION 

SMALLER AND 

TION NOT 


CONTROLLED ! 

SLOWED 

LESS DENSE 

controlled 

A — 15 cases. 

9 (60.00%) 

7 (33.33%) 

3 (20.00%) 

7 (33.33%) 

1 (6.67%) 

1 (4.77%) 

2 (13.33%) 

6 (28.57%) 

B — 21 cases. 



patients with large stones or large and small stones in a solitary kidney or in both 
kidneys. These were considered to be secondary type stones or secondary stones 
superimposed on an original primary stone as a nucleus. These stones resulted 
from stasis and infection, hyperexcretion of crystalloids, recumbency, hyper¬ 
chloremic acidosis, or other known factors. 

Results (table 1) were graded: 1) control of formation or growth of stone and 
no passage of stone; 2) reduction in rate of development and growth of stone as 
compared to previous calculogenesis; 3) diminution in size and density of stones; 
4) failure to arrest or retard development and growth or passage of stone. Ro¬ 
entgenograms were made every 60 to 90 dajLS on all patients in this series. 

Group A: In 11 of the 15 patients, stones were available for analysis. Nine were 
composed of calcium oxalate or calcium oxalate and apatite and one eacli of 
cystine and uric acid. The last two named types of stone were not demonstrated 
by x-ray, but C3’’stine and uric acid calculi were frequently passed and recovered 
for analysis. Urine culture was negative for growth in 13 of the patients; B. coli 
was present in one; Staph 5 dococcus aureus, non-urea splitting, was present in 
one. Patients in group A generally required smaller doses of hyaluronidase than 
those in group B. Three required 150 T. R. units every 24 to 48 hours; 9 required 
300 T. R. units eveiy 24 hours; 3 required 600 T. R. units dailjn 

Group B: In 7 of the 21 patients, stones were available for analysis. Five were 
composed of apatite and ammonium magnesium phosphate, one of apatite and 
calcium carbonate, and one of cystine. Urine culture was positive for growth in 
all of these patients. Five patients had infection due to B. proteus; 5 with urea 
splitting Staphylococcus aureus; 3 Avith P. aeruginosa; 1 with B. coli, and 7 with 
mixed infections, non-urea splitting. One patient had clinical, laboratory and 
x-ray evidence of hyperparathyroidism but had refused operative exploration of 
the neck. Twelve patients in group B required 300 T. R. units daily; 7 required 
600 T. R. units daily; 1 required 900 T. R. units daily, 600 in the morning and 
300 at night; 1 patient required 900 T. R. units twice daily. 

In group B, 2 patients had acceleration of development and groAVth and pass¬ 
age of stone resulting from sensitization of urinary crystalloids, due to too small 
amounts of hyaluronidase being administered. One of the failures was a patient 
Avith nephrocalcinosis due to renal acidosis. In our experience, hyaluronidase 
therapy has been relatiA^ely ineffective in treatment of 5 of 6 cases of bladder 
stones. Vesical calculus formation Avas controlled in a 90 year old man Avho had 
previously formed many stones folloAving recumbency as a result of a hip fracture. 

An additional 18 patients have received hyaluronidase preoperatively and 
postoperatively Avhere renal .surgery required catheter drainage. In 12 of these, 
the catheters Avere maintained free of calcareous deposits. Tavo paraplegics, not 
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included in these series, sliould be mentioned. One patient liad poliomyelitis and 
tlio other was paralyzed following traumatie section of the cord at tlic Io\'cl of the 
sixth thoracic vertebra. Botli of tlrcsc patients had rapidly formed renal calculi 
soon after becoming recumbent. Hyalnronidnsc therapy was elTcctive in prevent¬ 
ing formation of now stone and growth of existing ealcidi over a period of IG 
months. 

There is evidence from preliminary stndie.s that liyaluronidase therapy en¬ 
hances antibacterial efTectivone.s.s of chemotherapeutic and antibiotic agents. 
This clTect is pre.sumably duo to dispersing and pei)tizing action of the imaeased 
amounts of proteetivo colloids. 

DISCU.SSIOX 

Any physician’s olTiec or laboratory can make the ncee.ssnry determinations of 
the effectiveness of liyaluronidase on cle.aring of urine. Patients are instructed to 
self-adminisler liyaluronidase and control the dosage by observing the urine in 
the same manner ns the diabetic learns to take insulin and te.st. his urine. We 
arbitrarily attempt to keej) the urine clear for IG to 21 hours following one injec¬ 
tion. Occasionally injections must be given twice daily. 'This is especially so in 
postoperative or paraplegic patients. The question ns to when it is safe to dis¬ 
continue the therapy cannot bo answered at. this time. B'e suspect that patients 
who tend to form stones readily may have to remain on the regimen indefinitely. 
Prolonged usage of liyaluronidase therapy has produced no recognizable liisto- 
pathologic lesions or signilicant adverse metabolic cffocis. The long coiitiinicd 
application of any program requiring the coiisisiciit co-operation of the patient 
presents certain problems. Some patients tire of daily injections of a drug; and 
over a period of months, expense to the patient may be a signilicant factor. 

It is most helpful to take the time to bo e.xplicit to the patient concerning the 
nature of his difficulties, to show him his x-rays and to point out to him any 
change or absence of change in size and number of stones which occurs during the 
course of therapy .•In so doing, the patient becomes more conscientious in follow¬ 
ing directions and more faithful in closolj’ adhering to the regimen with follow-up 
care. Finally,*he becomes more understanding and co-operative when it appears 
that stone formation and development is being controlled in his ease. The phj'si- 
cian’s interest and willingness to explain to the patient his problem of renal 
calculus disease and the objectives of the treatment go far in increa.sing the 
possibility of a favorable final result. 

SUMSIAIIY AND CON’CnUSIOXS 

liyaluronidase therapy is an effective adjunctive mca.suro in the control of 
renal calculus disease. The dosage of hyaluronidaso must be determined indi¬ 
vidually. No severe adverse side effects have been noted when liyaluronidase 
was pvoperlj* administered. 

The effect of liyaluronidase has been found to be most useful in management 
of primary, multiple, rapidly recurring, small calyceal stones. Even with the 
administration of larger doses of hyaluronidaso it is less effective in the treatment 
of secondary calculi. Hyaliironidase therapy is also effective in renal surgery 
requiring drainage and in renal calculus conditions wliich present surgical hazards. 
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MANAGEMENT OF URETERAL CALCULI 

W. E. KITTREDGE and DeWITT JAMES 

From the Department of Urology, Ochsner Clinic and the Division of Urology, Tulane University 
of Louisiana, School of Medicine, New Orleans 

'Certain cases of ureteral calculi are complicated by the presence of one or more 
factors which dictate choice of treatment and therefore present no therapeutic 
problem. Among these are patients with stones lodged in the upper or middle 
third of the ureter, where manipulation is impractical because of their position.^ 
If, because of their size, the stones cannot be expected to pass spontaneously, or 
if they are producing partial or complete obstiuction, surgical removal is ob¬ 
viously indicated. Small nonobstructive stones in these areas, on the other hand, 
may be treated expectantly. It is therefore usually only those stones in the pelvic 
or intramural portions of the ureter which test the urologist's judgment as to 
the proper plan of treatment. Calculi obviously too large to pass, those causing 
considerable dilatation above with renal damage, those associated with severe 
infection, those producting acute obstmction which cannot be relieved by passage 
of a ureteral catheter and those in which function of the opposite kidney is also 
compromised actually present little or no problem, since ureterolithotomy is 
usually indicated. It is, however, those stones measuring less than cm. in 
diameter producing relativel}'' little or no obstruction or renal damage, usually 
vdthout infection, in which there is a possibility of either spontaneous or manipu¬ 
lative passage, that one must select the plan of treatment which will be least 
dangerous to the patient and most certain of recovery of the stone, and MU 
entail the shortest hospital stay. 

^t is, of course, axiomatic that once mechanical intervention is initiated, it 
must always be followed through until ultimate recovery of the stone, since the 
effects of instrumental infection, trauma and congestion with resultant obstruc¬ 
tion make it practically impossible to terminate any program of mechanical 
intervention short of recovery of the stone, Mthout the inevitable consequences 
of renal obstruction, infection, loss of function and perhaps loss of the kidney. 
With this uppermost in mind, it becomes the obligation of the urologist to decide 
which of the various methods offers the best chance of recovery of the stone Avith 
the shortest morbidity, the least risk and the greatest assurance of preservation 
of renal function. Among the factors to be considered are the age of the patient, 
the status of the opposite kidney as Avell as the one involved, the presence or 
absence of infection, the size and multiplicity of the stones, the general health of 
the patient and his financial status. Obviously, operative cystoscopy, when 
feasible and Avhen it offers a reasonable chance of recovery of the stone, should 
be the procedure of choice as it entails shorter hospitahzation and loAver morbid¬ 
ity .yCur experience indicates that it is preferable to confine such treatment to 
use of multiple catheter dilation of the lower segment of the ureter over a period 
of several days, whenever possible to introduce such catheters, or use of the 

Read at annual meeting, Southeastern Section of American Urological Association, 
Havana, Cuba, March 26-29, 1953. 
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Taiw.e 1. Ureteral gtonc iitslnbution 


sitr 

1 

p* 

Lower 

200 

73 

Middle . 

2:? 

S 

Upper 

r.i 

10 

Tot.-il 

271 

100 


Jolinsoii wire basket. Ocensionally, it lias seemed de.sirnlde to employ first one 
and then the other, and in some instances repeated manipulations, piovided the 
patient’s general condition as well ns the status of the kidnej' warrant such 
practice. In other instances, in uhteh the sire of the .stone, lelntivc loss of function 
of the involved kidney, presence of severe infection, or .status of the opposite 
kidnej- suggest that the risks and unoertaintie-s of ojicrative cj-stoscopj- arc 
unjustifiable, jvc do not hc.sitate to perform uietcrobtbotomj' immediately, 
both to protect the patient’s renal function ns well as to otTcr the one sure means 
of removal of the stone. Thcie are nivv.avs instances, however, in wiiieh use of 
multiple, conservative cystoscopic procedures falls to recover the stone and 
results in a longer morbidity with ultimate open urcterolitholomj- and occa¬ 
sionally some I0S.S of renal function or even loss of the kidney. The ever present 
possibility of such an outcome has therefore prompted us to compare our results 
in the management of ureteral stone.s treated by the various alternative courses. 

We have reviewed the records of 274 selected patients with ureteral calculi 
treated at the Ochsner Clinic during the past ten years. Only those patients whose 
courses were followed to their ultimate conclusion were included. 

Table 1 shows the distribution of the calcidi according to site in the ureter. 
Three per cent of the entire scries were bilateral and 0 per cent were multiple. 

UPi-EK unuTcn 

Ninety-four per cent of the 51 stones located in the upper third of the meter 
were pioducing obstruction, 75 per cent of wbich were mote than c-f cm. in 
diameter. Twentj'-threo wore associated with infection. Eightj’-two per cent of 
this group were removed surgically and C (12 per cent) were subjected to nephrec- 
tomj’ because of complete loss of renal function when first seen. Their average 
hospital staj- was 12 days. Onlj- 3 (0 per cent) were passed spontanoouslj-. 

JUDDLU UnETER 

All 23 stones located in the middle third of the meter were obstiuctive and 
90 per cent were more than cm, in diameter. None passed spontaneouslj-. 
Nineteen (83 per cent) were removed surgically and the lemaindor (17 per cent) 
were subjected to primarj- nephrectomy because of complete loss of renal func¬ 
tion when first seen. Their average hospital stay was 11 days. 

As can be seen from these statistics, primary mcterolithotomy is usuaily the 
procedure of choice in upper or midureteral stones since most of these are laige 
and obstructive. The duration of hospitalization is shoit and the moibidity is 
low. 
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Table 2. Operative cystoscopy 


1 

OBSTRUCTIVE 

1 NONOBSTRUCTIVE 

SIZE 





1 

Cases 

% 

Cases 

% 

Under cm. 

49 

65 

13 

17 

Over % cm. 

10 

13 

4 

5 


Table 3 Operative cystoscopy, lower ureter 



CASES 

% 

AVER. HOSP. 

(days) 

Successful initial manipulation 

34 

45 

4 

Multiple catheters, initial success 

Manipulation with extraction bj' multiple catheters after- 

14 1 

1 

18 

7 

nard 

7 

9 

9 

Spontaneous passage after manipulation 

6 

8 

9 

Spontaneous passage after catheters 

2 

3 

8 

Ureterolithotomy after manipulation 

10 

13 

25 


LOWER URETER 

In 81 (41 per cent) of the 200 patients with stones located in the lower third 
of the ureter the stones passed spontaneousl 3 L In none of these was there sig¬ 
nificant obstruction or renal damage. In onlj’- 7 of the 81 stones passed spon- 
taneouslj’’ was the diameter more than cm. All these patients were readily 
accessible to us for continued observation and care, when necessary, so that 
expectant treatment was possible in this group. In the remaining 59 per cent of 
cases, because spontaneous passage was considered highly improbable, some form 
of manipulative or operative intervention was indicated. 

Seventy-six (38 per cent) were subjected to operative c 3 ^stoscopy (table 2). In 
82 per cent of these the stones were under % cm. in diameter; 65 per cent were 
obstructive and 17 per cent nonobstmetive. Eighteen per cent were over % cm. 
in diameter; 13 per cent were obstructive and 5 per cent nonobstructive. Ninety- 


Table 4. Lower ureterolithotomy 


TYPE 1 

1 

.... 1 

CASES 

% 

AVER HOSP 
(da\s) 

Primary 


32 

76 

15 

After op. cystoscopy 


10 

24 

25 

Total 

1 

42 


1 ^ 

i 

Txble 5. Nephrectomy 

TYPE 

CASES 

AVER HOSP. (DIVS) 

Primar}' 

10 


13 

Secondar 3 ' 

2 


35 

Total 

12 (12.5%) 
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four per cent of tlio btoncs successfully iccovercd ucre less tlinn ^ i cm m diam¬ 
eter 

As can be seen m table 3, thut\-four stones were reeo\oicd by imlial basket 
manipulation with an aieiagc hospital stay of 1 dais, 11 passed immediately 
after initial multiple catheter dilations with an aicrage hospital stay of 7 days, 

7 passed immediately after multiple catheter dilations following failuio of basket 
manipulation with an aicrago hospital slaj of 0 dajs Eight stones pas-ed later 
after manipulation or cathetei dilation, with an incnige hospital stay of 9 days 
Ten patients weio subjected to sccondarj ureteiohthotomi following unstietess- 
ful operatiie cjstoscopy with an aaerage hospital stn\ of 25 dais, m 9 of these 
the stones woie o\er J-f cm in diameter and ohstriictiic 'Hus repieseiited 05 
per cent of the stones of this sire wherein inaiiipulatioii had been attempted 
'Ihiity-two (21 per cent) of the lower urcteial stones were treated bj piimarj 
ureterolithotomi with an aiei igc hospital sta\ of 15 dn\s and no complications 
(tablo4) 'I'hiitv-one of these wcie o\or ■* I (m in diametei, onij bofwhichweic 
nonobstruetue Onlj one of the stones was undci 'fern in diameter but it was 
obstiuctiie 'I’hoaieiage hospital stay in thisgrouji was 15 dais 
Ihice of the 9 patients with bilateral (ahuh wcie treated bi bilateral urcteio- 
hthotomi In one patient unilateral uietcrolithotomi was done and the opposite 
side treated eipectaiitlj Primarj ncphiectomi was pirformed m 10 patients 
because of loss of renal funitioii when fust sicii (table 5) 

The complications in gcncial were those of iiriimri «cpsis 'I’liis was adequatch 
controlled hi frconrinan dramago and chcmothciapv in most instances Sccond- 
aij nephrcitomi was requiied in 2 cases One resulted fiom a cortical abscess 
following operatiie cjstoscopj Irreparable uicteral damage and infection 
following manipulation and attempted urclciolitholomj necessitated nephrcc- 
tomi m the other 

Thcie was one lecogiiired case of uietcral perforation following ojiciatiie 
cjstoscopi which was chained surgically 'The filiform tip of the stone basket 
disengaged m the uietei in one case necessitating uictciohthotomy and lomoial 
of the tip Injury to the internal iliac lem icquired ligation of the icssel m one 
case of lowei urcteiolithotomy 

In the entire series there weie two deaths m the immediate postopeiatiie 
period, a mortality rate of 0 7 per cent One icsultecl fiom iciial failuie and the 
other fiom geneialired tuberculosis 

CONCnUSIOKS 

Stones in the uppei and middle thuds of the meter should be subjected to 
piimaiy ureteiolithotom 5 ' unless spontaneous passage seems probable 
Large stones in the lower thud of the ureter aio best handled by primary 
ureteiolithotomj Most manipulative failures m this series occuiied in patients 
With stones over cm m diameter 

When initial manipulation fails, subsequent manipulations aie also unsuccess¬ 
ful in a high percentage of cases and result m a significant increase m moibidity, 
complications and duration of hospitalization Uieterohthotomy is, therefoio, 
usually indicated after manipulative failure unless spontaneous passage seemsst 
imminent 
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REMOVAL OF URETERAL CALCULUS BY A NEW CATHETER 

TYPE EXTRACTOR 

THOMAS A. DAVIS 

Manj’- times I have wished, on passing a catheter by a ureteral calculus, that 
by some immediate conversion of the catheter, it would become a snaring or 
grasping instrument. After much thought and experimentation and trial, a device 
was evolved with which I have removed ureteral calculi, on the first attempt, 
in four consecutive cases. 

instrument was constmeted by passing an S.F. 00 nylon thread through 
a transverse hole in the ureteral catheter at the 10 cm. mark, and passing each 
end of the thread into the lumen through separate holes on opposite sides of the 
catheter at the 15 cm. mark and then down through the lumen until it exits 
from the outer or butt end. A convenient length of thread is that which will 
permit about 5 cm. of each end to extend beyond the butt end of the catheter. 
The nylon thread must be single filament type, because braided is not stiff 
enough to thi'ead down the lumen. The holes were made by simple needle punc¬ 
ture. A No. 24 hypodermic needle is the right size for making holes for No. 00 
nylon S.F. thread (fig. 1). The hole nearest the tip of the catheter must be far 
enough from the tip so that the tip end of the catheter Avill not be bent or looped 
over when traction is exerted on the threads. In making the anchor holes at the 
tip end of the working segment, the needle may be passed obliquely through the 
catheter, thus creating a hole in opposite sides of the catheter, but at about 3 
mm. different levels from each other. This practically eliminates any weakening 
of the catheter by the holes. 

If the calculus is not too high in the ureter to make it impossible, the segment 
of catheter above the anchor hole of the thread should be long enough that suc¬ 
cessive sweeps of the instrument may be made, if necessary, to snare the cal¬ 
culus, without the catheter being withdrawn completely past the calculus. A 
stylet may be inserted the full length of the catheter lumen with the threads in 
place. The catheter which I used was of 6 caliber with an olive tip. 

Extraction catheters were made bj'’ conversion of catheters of other calibers 
and types of tips with appropriate size of thread and stylets. I use S.F. 00 nylon 
for No. 6, 000 for No. 5, and 0000 for No. 4 catheters. A stylet slightly smaller 
in caliber than usually used for a given sized catheter with the end, which is in¬ 
serted up the catheter, snipped at a rather sharp angle, is more readily inserted 
in the catheter than the usually furnished stylet with the catheters of a given 
size. The threads in the catheter do not prevent fluid from being able to pass 
through it, and it can be used as a catheter to drain the ureter, or to instil lubri¬ 
cant or contrast media into the ureter. Furthermore, sterilizing solution forced 
in at the butt end will exit at the tip openings, passing the entire length of the 
lumen. Withdrawal of the threads, exiting from the lumen at the butt end will 
cause a curving* or looping of a segment of the catheter, and with the segment of 

Read at annual meeting. Western Section of American Urological Association, San 
Francisco, April 27-30, 1953. 
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the tlircads outside of tlic lumen at that level, will form a complete loop. With¬ 
drawal of the instrument from a \irefer with the loop formed above a calculus 
ma}’ serve the purpose of snaring the calculus and romo\'ing it, or of dilating the 
ureter. Once the calculus i.s well engaged, traction may be temporarily completely 
released on the threads so ns to enable removal of the cystoscopc, then reapplied 
without disengaging the calcidus. 

The loop can be formed, collapsed, and re-formed within the ureter at any 
level, at the will of the operator. The .size of the loop is controllable within the 
limits imposed by the distensibilitj’ of the ureter, and not de])endent upon an 
uncontrollable balance between elasticity of the instrument and constrictive 
power of the ureter. 

The angulation or looping of the c.athetcr can be done with the stylet in place. 
A novel feature is, that with a .5 cm. working segment, a 1 cm. withdrawal of the 
threads will produce a loop of approximately one cm. transverse opening. As 



Fic. 1. FholOKrapli of uroterni calculus rxlractor catheter 

with any instrument, good judgment and proper technique are necessary, and the 
size of the loop formed should be in proper relation to the size of the calculus and 
the diameter of the ureter. A ureter that will admit an 18F circular bulb, will 
contain without additional stretching, approximately a 1 cm. width loop of this 
instrument. 

v-^his calculus extractor can be inserted to any level of the ureter with the 
simplicity, facility and safety equal to that of an ordinary ureteral catheter of 
similar size and style. If for some reason, after having snared a calculus in the 
ureter, it is desired to release the ealculus and withdraw the extraction catheter, 
it may be done following release of traction on the threads, unless, perhaps, there 
IS a complete loop of the catheter part of the instrument around the calculus. 
By releasing one end of the thread and pulling on the other end, the entire thread 
may be removed with the catheter in the ureter, thus converting the extractor 
to an ordinary catheter, except for the remaining thread holes^ 

the case considered suitable for the use of this instrument, it was cysto- 
scopically inserted up the affected ureter to a distance sufficient to place the loop 
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Fig. 2. A, loop forming due to traction applied to threads as they emerge from catheter. 
B, stone engaged in loop of catheter. 

segment above the calculus, with the stylet in the catheter. The stylet was then 
withdrawn. The loop was formed (fig. 2, A) by withdrawing the threads about 
1 to 2 cm. or until a marked resistance to further withdrawal of the threads was 
encountered. A small hemostat or needle holder with thin rubber covered jaws 
is convenient for grasping the threads. With the threads in place, either manually, 
or by clamping adjacent to the butt end of the catheter with a hemostat, and 
with the other hand manipulating the cystoscope, the catheter Avas slowlj’- AAith- 
drawn Avith the ureteral orifice under obsen^ation. When the loop engaged the 
calculus, an immediate marked resistance Avas encountered to further AA'ith- 
drawal of the instrument (fig. 2, B). The traction on the threads Avas then partially 
released. Combined traction Avas then made on the threads and catheter to re- 
moA^e the calculus. If the loop should exit from the ureteral orifice AAithout the 
calculus, it can be collapsed by releasing all tension on the threads and the 
catheter rotated 90 degrees and re-inserted up the ureter for another attempt to 
remove the calculus. 

The dilatation of the ureter resulting from withdrawl of the formed loop AA^ould 
be advantageous. The instrument can be used as a ureteral dilator AA'hen such 
treatment onty is desired. Dilatation of localized segments of the ureter ma}'^ be 
done, also.'jCThe folloAAdng 2 cases of AA’hich illustrative x-ray films are existant, 
shoAV the actual use of the instrument. 

CASE REPORTS 

Case of M. J. Small calculus in loAA’er end of left ureter. Under spinal anesthesia, 
Februar}^ 20, 1953, the calculus extractor catheter was passed up the left ureter 
cystoscopically to the 20 cm. mark. The loop AA^as formed (fig. 3), and the in¬ 
strument AA'ithdraAA'n. The calculus was engaged and pulled into the bladder, 
remaining in the loop, and Avas remoA-^ed from the bladder Avith removal of the 
cystoscope and extractor catheter. 
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I'Ki 3 I'lO. I 

I'k,. 3. Loop fornic<l in nrelcr 

Fin. 4. liNtractor liiis boon pn«se(l tip urclorj loop fornictl, ttillxlrnttn, imtl ciilciiUit en¬ 
gaged. Calculus then rcniovcil 

Case of J. C. Calculiib in lower end of left ureter. Under bpinfil nncstlicsia, 
Itlaroli 20,1953, a calculus CNtractor cnllictcr was pabsed cjActobcopically up tlio 
left ureter to the 20 cm. mark. The loop was formed, the catheter withdrawn, 
the calculus was engaged (fig. -1), and then icmoved to the bladder. It was re¬ 
moved from the bladder with a McCtirthy paucndo'cope and foreejjs. The cal¬ 
culus measured 1.2 by .8 by .5 cm. 



SUMMAUY 

A new instrument for the cxtiaction of calculi from or dilatation of the ureter 
is described. 


ADDENDUM 

Since the picsentation of this iiaper, stones have been icmoved fiom the lower 
ureter in fourteen consecutive cases, on the first trial, using the stone c.\tiactor 
herewith described. 

610 S. ir. Alder St., Portland, Ore. 
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URETERAL REGENERATION: EXPERIMENTAL AND CLINICAL 

ROBERT G. WEAVER and JAY H. HENDERSON 
From the Department of Surgery, University of Utah Medical College, Salt Lake City 

That the physiology and dynamics of uretei’al regeneration is not clearly under¬ 
stood is evidenced by the many types of plastic repair attempted and by the 
high incidence of failure. The constriction of the ureter from aberrant vessels or 
hypertrophied musculature, or the very short stricture offers no problem in 
ureteral regeneration to the surgeon, but our studies are applicable to the longer 
strictures and to injuries involving the destruction of any considerable portion 
of the ureter. However, this group is large and we have found that many of the 
apparently short strictures involve a portion of the ureter at least 1 cm. long. 
It was the variation in the type of repair of such obstructions by the surgeon 
and their difference of opinion as to the proper time to continue the internal 
sphnt, from five days to five or six weeks, that led us to take the question to the 
experimental laboratoiy. 

MATERIAL AND METHOD 

Sixteen dogs, selected only for their proper size, were operated upon. The 
anesthesia was pentothal sodium and the skin preparation was tincture of iodine 
and alcohol. The usual lumbar approach was made, incising the latissimus dorsi 
and the external and internal oblique muscles. The transversalis fascia and trans- 
versalis abdominis muscle were spUt. The kidney was exposed by incising Gerota’s 
fascia posteriorly. The peritoneum in the dog is tightlj’’ adherent to the anterior 
surface of the kidney and is thin and tears easily. If torn, the defect was sutured 
immediately. The renal pelvis of the dog is intrarenal, so a point was selected in 
the ureter from 0.5 cm. to 1 cm. below the kidney, and for a distance of 2 to 3 
cm. distal to this point the ureter was completely excised except for a thin strip 
2 to 3 mm. in width, but containing all the components of the ureteral wall. 
This presumably represents an extreme case of ureteral stricture or injury. An 
8F red rubber catheter was passed through the middle calyx as a nephrostomy 
tube and well down into the distal ureter beyond the excised area to act as a 
splint. Small openings were made in this catheter to allow free drainage of the 
urine downward, but it was necessary to bury the proximal end under the fascia 
of the external oblique, for otherwise the dog would tear the tube out within a 
few days. 

The 16 dogs were divided into groups of from two to five animals. In each 
group a nephro-ureterectomy was done after a lapse of two, three, four, and six 
weeks following the initial excision of the ureteral segment. The specimens in¬ 
cluded the kidney and the ureter to Avell below the injured segment. Sections 
were made for histological study at four levels; one definitely proximal to the 
excised segment; two actually through the area of excision; and one definitely 
below. Thus a comparison was obtained between the normal and the replaced 

Read at annual meeting, Western Section of American Urological Association, San 
Francisco, April 27-30, 1953. 
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area. Parairiii .sections were made and .stained with liemotoxylin and oosin. Four 
more dogs were operated upon later in the .same manner, especially to check on 
the condition after four and six week intervals where we believed the maximum 
regeneration was likely to occur. The sections were made as pro\'iously, except 
that in four animals the section of the ureter were made longitudinally to include 
the normal ureter both above and below the excised segment, ilarking sutures 
of black silk were placed at the extrcmitie.s incorporating the h|)lint to keep it 
from slipping and identify the injured area. 

The purpose of (ho e.xperiment was to observe 1) if n ureteral defect is replaced 
over a ureteral splint, 2) what time is iwcefisnry for such replacement, and 3) 
what type or types of tis.suc constitute this regenerated ureteral wall. 

IIUSUI.TS OF OHSItUVATIOSS 

In this study we were not intere.stcd in renal function and did not consider it; 
our operative technique was de.signcd for the best splinting of the ureter and the 
observation of any ureteral replacement. We plan .subsequent studies of the 
response of the kidney above the excised area. 

The first group of dogs were those re-operated upon after two weeks. In one 
of these the excised area was marked with the cotton suture, and one dog had 
a pyclotomy. The hemotoxylin and cosin stains showed normal ureteral com¬ 
ponents, both proximally and distally, changing quite ahrtiptly in the excised 
area (fig. 1). Here there was mucosa, although it was thinner than normal and 
markedly infiltrated with fibrin and inflammatory colls. No evidence of miis- 
cul.aris was present except in a very small .segment of the ero.ss section which 
was undoubtedly the narrow strip of ureteral wall left at the original excision. 



Fio. 1. Ureteral regeneration after 2 weeks 
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The wall showed marked edema with fibrin and necrotic material, polymorpho¬ 
nuclear leukocytes and lymphocytes. 

The second group Avere re-operated upon at three Aveeks. Sections Avere ob¬ 
served in the same manner. Here the mucosa Avas reformed in the same manner 
as in the first group of animals, but strands of muscularis could be seen invading 



Fig. 2. Three weeks. Muscle strands appearing in regenerating area 



Fig. 3. Muscle strands appearing in inflammatory area after 3 weeks 
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the inflammatoiy aicu (fig. 2), and can bo tiaocd around the ciicumftnciicc of 
the ureter. In one of the specimens thcic was a patoliy aica of muscle tissue 
r\ithout eoiiflucncc aiound the circumference. The conlliient jicnetiation of the 
muscle ^^as most maiKcd in tliose with least inflammatory reaction. 

Four more dogs were operated upon after an intei val of I neeks fiom the oiigi- 
nal procedure. No great difference was observed between this giou|) and the dogs 
operated upon after three weeks. The same evidence can be seen of muscle 
strands invading the aiea of edema and inflammation (fig 3). The longitudinal 
section (fig -1) shows the strands of muscle again invading the csciscd area. 
Therefore our obscivatioii was that though a thin intact mucous membrane 
replacement is seen after two weeks, little or no evidence of miisculaiis can be 
identified at that .stage However, muscle tissue is definitely piesent in varying 
amounts by the third and fourth weeks. 

Since there was little change between the third and fourth week specimens, 
operation on the no\t group was deferred until sis weeks after the original pio- 
oodure. Here all components of the ureteral wall are present (fig. 5), although 
the muscularis .shows a eonfiguration different from the normal. The muscle 
tissue is thinner and does not have the mature thick block-like appearance seen 
in the normal ureter botli aboxe and below the eseiscd area. We cannot yet say 
whether this is due to its immaturity or to the excessive inflammatoiy reaction. 
However, at six weeks .all specimens showed permanent ciiimliralion of the ureter 
with mucosa and all musculai components of the wall present. In tliiec of this 
group wo had placed the No. 00 black cotton sutiir&s at the pioximal and distal 
ends of the excised aica to identify accurately, both grossly and microscopically, 
the reformed tissue bridging the suigieally made gap m the uictei. All these 


r 
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Tig 4 Longitudinal section of ureteral rep nr aftei 4 weeks 
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Fig. 5. Almost complete replacement of ureteral wall components after 6 weeks 

sutures in the ureteral wall and through the rubber splint were found where they 
were originally placed six weeks before. 

DISCUSSION 

The most striking observation in this series ivas the rapid appearance of smooth 
muscle in the replaced tissue (three to four weeks), contrary to most of our con¬ 
cepts that smooth muscle does not regenerate to anj"^ extent. The whole experi¬ 
ment was plagued by extensive inflammatory and scar tissue reaction, doubtless 
due to the leakage of urine, since it was technically impossible with these dogs to 
allow anj’' urine drainage except down the ureteral splint. The kidney, in most 
cases, appeared to be normal, and the microscopic sections confirmed this opinion. 

We had some trouble in deciding whether this is an actual regeneration of 
ureteral components or only a sliding together of the cut ends. We did observe 
that the cotton sutures remained as far apart as when they were originally 
placed. Microscopically, at the 2 weeks’ interval the mucosa has already bridged 
the gap, but there is no muscularis. This is particularly evident in the longitudinal 
sections. Likewise in the four week sections the muscularis can be seen in the 
longitudinal sections to be invading an area composed only of inflammatory 
tissue. Also we noticed that in the six week specimens the muscularis in the 
previously excised segment is markedly different in appearance than that of the 
areas both above and below. Moreover the cross sections and the longitudinal 
sections of the wall in those cases where the ends of the excised areas were ap¬ 
proximated show an entirely different picture at the same time interval than those 
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in wliich the ureteral gap uas left open. This may be an academic jjoint, for 
whatever the mechanism may be, we do sec a continuous ureteral wall and a 
ureter capable of performing normally after an extensive and severe injury. 
This confirms the findings of David M. Davis in his work on iutidjatcd ureteros¬ 
tomy. 

In dealing clinically with an injured or disca.scd ureter one is an.xious to answer 
promptly the following questions: 

1) Should the ureter bo splinted? 

2) Will the ureter reform to function again? 

3) How long shmdd the ureteral splint be left in place? 

4) How large a defect can be rcj)aircd? 

5) Will there be a residtant stricture, and can we expect a kidney above it to 
have sufficient function to s\ipport life alone? 

These questions have been answered quite satisfactorily ns follows; 

1) The ureter must of course be splinted. 

2) The data suggest that the time required is a minimum of six weeks, after 
which the splint may bo safely withdrawn. 

3) The ureter will reform with all its component structures and we know that 
clinically it will function adc<iuatcly. 

4) From our work we do not know just how large the defect may bo that will 
bo closed, but considering the proportionate size of the 50 pound dog and a man 
we feel that it can bo quite extensive. 

5) Clinically we have found no resultant strictures. We have felt so confident 
of our laboratory findings that since 1910, when the project was first begun, wo 
have been splitting long strictures of the ureter over a catheter splint. Several 
cases are presented hero for illustration. 

CASE AIISTOACTS 

Case 1. A man aged 27 who had moderate hydronephrosis associated with 
pain had a ureteral stricture 1.5 cm. in length beginning at urcteropelvic junc¬ 
tion. The redundant pelvis was excised and the slricturcd area split throughout 
its length. A T-tube splint was used and was removed the sixth postoperative 
week. 

Case 3. A 24 year old woman had advanced hydronephrosis associated with 
persistent pjniria. A stricture 2 cm. long was found at the urcteropelvic junction. 
The same procedure was followed and the splint removed after six weeks. Ten 
months later the urine was clear. 

Case 3. A boy 4 years of age had bilateral advanced hydronephrosis. The left 
kidney was nonfunctioning. A 6 cm. stricture of the upper right ureter roqinred 
almost completely denuding the ureter for 5 cm. T-tube was removed at the 
seventh postoperative w'eek. 

CLINICAL OBSERVATIONS 

These patients all had long (1 to 7 cm.) strictures of the uppermost portion 
of the ureter. Definite diagnosis was made by opening the ureter and finding 
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an inadequate caliber at the narrowed area. However, below the point of stricture 
the ureter readilj^ admitted the splinting T-tube. 

All plastic repair was done with minimal trauma to the cut edges, using plastic 
forceps and hooks. 00000 chromic catgut on atraumatic needle was used as 
suture material, as non-absorbable sutures are not suitable in this location. Four 
surgical principles have been followed meticulously: 1) Obtain dependent drain¬ 
age of the ureteropelvic junction. 2) Remove all redundant renal pelvis to avoid 
stasis. 3) Splint the ureter for a sufficient period of time. 4) Keep the wound and 
the anastomosis dr 3 ’- and free from leakage of urine. 

Our results have been uniformly’’ satisfactory with preservation of the function 
of the kidney. P 3 ’’elographj'' does not give an adequate picture of the situation, 
for a markedly distorted kidne 3 '' with a large h 3 ’'dronephrosis before surgery does 
not quite return to our idea of a normal kidney after removing the obstruction. 
Our criteria of a successful procedure are 1) the patient must be symptom free, 
2) the urine must be microscopicall 3 ’- clear, 3) the pelvis must empt 3 ’- completely 
within 15 to 20 minutes after retrograde pyelography, 4) the kidney must have 
sufficient remaining function to support life, or at least 25 per cent of the total 
function, and 5) one should be able to pass a lOF or 12F bulb ureteral catheter 
to the kidney pelvis without obstruction. 

The postoperative management of the T-tube consists of attaching its end 
to a rubber glove, allowing the kidne 3 ’' to drain either through the nephrostomy 
or the ureter. We have had little febiile reaction and no blocking of the catheter. 
We have used nephrostomy drainage rather than pyelostom 3 ’', as recommended 
by Davis, as very little renal parench 3 ''ma is damaged and we believe that the 
drainage is better. In a series of 20 cases treated in this way no irrigations have 
been done and no calcium deposits have occurred to trouble us. The nephrostomy 
wound closes spontaneously within 24 hours Avithout urinary drainage and the 
urine should be free of pus by the end of the fourth Aveek after the T-tube is re¬ 
moved. 

SU&IMARAT 


Experimental^ the ureter shoAA’s a marked abilit3'' to regenerate all its com¬ 
ponents. 

The mucosa is rapidly replaced, AAuth the muscularis filling in more sloAA'ly up 
until six AA^eeks, AAffien nearly normal components are present. 

Clinicalty -we haAm utilized our experimental knoAAdedge in splinting large de¬ 
fects AAuthout reservation, confident of the adequate function of the kidne3’' and 
ureter invoKed. 

Investigation of the type of peristalsis and of the amount of periureteral fibrosis 
will be done in future experiments. 
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PLASTIC REPAIR OF URETEROSIGMOIDOSTOMIES 

HOMER W. HUMISTON 

A 45 year old man was initially seen in March 1950, for gross hematuria which 
had occurred 1 year and 1 week previously. Cystoscopic inspection revealed 
several square centimeters of the bladder involved Avith Ioav grade papillary car¬ 
cinoma. Attempts to deal Avith the groAAdh transurethrally failed. A transvesical 
fulguration Avas done, Avhich was supplemented Avith additional transurethral 
fulguration. Six months of these efforts had failed to control the tumor. 
On September 6, 1950, bilateral ureterosigmoidostomies and a total cystectomy 
were performed in one stage. The transplants Avere done by the Coffe 3 '^ 1 technic. 
Preoperatively, the patient had had no S 3 Tnptoms except hematuria, his blood 
chemistiy Avas normal, and excretory urography reA'-ealed a normal upper tract 
bilaterally. 

For the next 11 months he felt under par, although he Avorked fairly con¬ 
sistently as a salesman. He AA^ould IiaA'^e a degree or more of feA'^er approximately 
tAvo days out of three. He had several episodes of chills and high fever for Avhich 
he was hospitalized, a rectal tube placed, and intensive antibiotic therapy pre¬ 
scribed. He consistently described an increasing thirst AA^iich he could not satisfy, 
and failure to regain his strength and endurance. TAvm months after cystectomy 
his blood urea nitrogen Avas 28.9 mg. per cent; 2 months later it Avas 22.0 mg. 
per cent; and 4 months later it AA^as 33.6 mg. per cent. 

On August 17, 1951, eleven months after cystectomy, the Ioav midline incision 
Avas reopened after boAA’^el preparation AAuth aureomycin. No recurrence of the 
bladder tumor could be demonstrated. A colotomy AA^as done on each side, and 
the transplants were explored and dealt AAuth through the lumen of the boAvel. On 
the left, no stoma could be found. The dilated ureter Avas Ausualized through the 
boAvel mucosa, and Avas incised for 1 cm. longitudinally. Interrupted sutures of 
5-0 chromic Avere used to bring mucosa to mucosa. There remained a stoma esti¬ 
mated to be 30F. This colotomy was then closed. On the right it Avas found that 
the intraluminal stump of the ureter had failed to slough, and AA^as a fibrotic 
strictured stub about one centimeter long. The ureter above this stub Avas dilated. 
The stub Avas amputated and the ureter Avas incised about 1 cm. longitudinally, 
as had been done on the left, and mucosa-to-mucosa sutures Avere placed. The 
colotomy Avas then closed. The postoperative course Avas entirety uneventful. 
After a feAV days the blood urea nitrogen AA’-as 12.0 mg. per cent. Since this opera¬ 
tion 20 months ago, the patient has felt as Avell as he did a feAv years ago, has no 
abnormal thirst, and has regained his strength and endurance. On April 14, 
1953, his blood urea nitrogen was 26.4 mg. per cent, creatinine 1.5 mg. per cent, 
CO 2 combining poAver Avas 36 volumes per cent, and the blood chlorides 714 mg. 
per cent. 

The line drawings traced from the excretory urograms are sIigaaoi in figures 
1 and 2. The hydronephrosis folloAving the anastomoses Avas more severe on the 

Read at annual meeting, Western Section of American Urological Association, San 
Francisco, April 27-30, 1953. 
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left, and the impio\ement following the plastic icpnir was substantially better 
on the right 


DISCUSSION 

Stnotuic of the terminal ureter occurs not mficquently following uretoio- 
sigmoidostomies regardless of the technique used in making the anastomosis 
IS behoved that the incidence of stneture is less when the bowel mucosa is 
sutured directly to the terminal ureter, but this complication is not thoieby 
eiminatcd The plastic proceduie which was used in this instance is applicable 
on y if the uieterosigmoidostomy has been performed by one of the tunneling 
techniques 
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PLASTIC REPAIR OF URETEROSIGMOIDOSTOMIES 

HOMER W. HUMISTON 

A 45 year old man was initially seen in March 1950, for gross hematuria which 
had occurred 1 year and 1 week previousl 3 ^ Cystoscopic inspection revealed 
several square centimeters of the bladder involved with low grade papillary car¬ 
cinoma. Attempts to deal with the growth transurethrally failed. A transvesical 
fulguration Avas done, Avhich was supplemented with additional transurethral 
fulguration. Six months of these efforts had failed to control the tumor. 
On September 6, 1950, bilateral ureterosigmoidostomies and a total cystectomy 
were performed in one stage. The transplants Avere done by the Coffe}'^ 1 technic. 
Preoperatively, the patient had had no sjnnptoms except hematuria, his blood 
chemistry was normal, and excretory urography revealed a normal upper tract 
bilaterally. 

For the next 11 months he felt under par, although he Avorked fairly con¬ 
sistently as a salesman. He aa^ouM have a degree or more of fcA^er approximately 
tAVO days out of three. He had scA^eral episodes of chills and high fever for AALich 
he was hospitalized, a rectal tube placed, and intensiA’’e antibiotic therapy pre¬ 
scribed. He consistently described an increasing thirst AALich he could not satisfy, 
and failure to regain his strength and endurance. Tavo months after cj’-stectomy 
his blood urea nitrogen Avas 28.9 mg. per cent; 2 months later it Avas 22.0 mg. 
per cent; and 4 months later it AA^as 33.6 mg. per cent. 

On August 17, 1951, eleven months after cystectomy, the Ioav midline incision 
was reopened after boAA'el preparation AA'ith aureomycin. No recurrence of the 
bladder tumor could be demonstrated. A colotomy AA'as done on each side, and 
the transplants AA’^ere explored and dealt AAuth through the lumen of the boAvel. On 
the left, no stoma could be found. The dilated ureter Avas visualized through the 
bowel mucosa, and AA'^as incised for 1 cm. longitudinally. Interrupted sutures of 
5-0 chromic Avere used to bring mucosa to mucosa. There remained a stoma esti¬ 
mated to be 30F. This colotomj^ Avas then closed. On the right it AA^as found that 
the intraluminal stump of the ureter had failed to slough, and Avas a fibrotic 
strictured stub about one centimeter long. The ureter aboA’-e this stub AA'as dilated. 
The stub Avas amputated and the ureter Avas incised about 1 cm. longitudinallj'-, 
as had been done on the left, and mucosa-to-mucosa sutures Avei’e placed. The 
colotomy was then closed. The postoperatiA'-e course AA'-as entirel 3 '' uneventful. 
After a feAv days the blood urea nitrogen A\’as 12.0 mg. per cent. Since this opera¬ 
tion 20 months ago, the patient has felt as AA^ell as he did a feAv years ago, has no 
abnormal thirst, and has regained his strength and endurance. On April 14, 
1953, his blood urea nitrogen Avas 26.4 mg. per cent, creatinine 1.5 mg. per cent, 
CO 2 combining poAver was 36 volumes per cent, and the blood chlorides 714 mg. 
per cent. 

The line draAvings traced from the excretory urograms are shoAvn in figures 
1 and 2. The hydronephrosis folloAAdng the anastomoses was more severe on the 

Read at annual meeting. Western Section of American Urological Association, San 
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ELECl’ROMYOGRAPlIY OE THE URINARY BIADDER 


SAiuEiwV V] sr \M.n l coiua 

from the Departments of Uroingi) ami Phisioloaii, Unnersttg of I irginia Iluspitat, 
Chnrhttr^tillc, I /i 


The recording of bio o'citric potoiilnK fioni the mii'-ciil itnrc of tlic iiriiiaiy 
bhdder was iiiitialK attoiiiiited bctuise of the iciogiiircd slioittoiniiigs of the 
comoiitioiial cjstometrogi.im ' - ’ It was also liopcd tlial such clcctroimo- 
grapliic ccaluatioii might uidu ale tlic fiim lioiial state of the mscus with a dcgicc 
of seiisituitv not hcrelofoic .ittaiiied 

To tins end, transurethral elec trades were so designed (fig 1) th it the\ might 
he brought m contact with the lateral walK of the hladdci and thaiigis in eleelio 
potentials rccoided on a Grass olcctio encephalograph smtahlj hltcicd In a 
series of studies on human sulijotls' ‘ ‘ it was found that clcelronnogiams so 
obtained possessed definite and ttpnal i liaiactcristn s and fuither that stiikmg 
and reemnng abnormalities in the leiords were ohscued iii known pithological 
states’ It was, moicovei, detcuuinod that mtravesieal iiressurc changes paral- 
lelcd the bioelectric shifts Therefore, cicctronnogiiiphv appeared to repicsont 
a liighli sonsitno method foi asceitauimg the pinsiologicnl condition of the 
bladdei in diseased slates 

AUhough strong CMdcncc indicated that the iciords obtained icprcsontcd true 
bioecctric potentials arising within the tcsual museii)itiire, this c\idcute was 
of an indirect nature,‘ and it was thcicfore deemed desirable to porfoim o\peii- 
monts of a coiichisne character m order to dctcimuie whether the electiomyo- 
grams as obtained in situ fiom the hum.iti subject did, iii fac t, lepicseiit jiotential 
shifts without artefacts arising soleh- fiom the bhddci musciilatuic and not fiom 
othei tissues It was also thought that laboratory studies might claiify, to a largo 
c\tent, our fundamental knowledge coiiceimiig the ongiii of the clniacteiistic 
bio electric potentials obsen ed 

To this end isolated bladders from ii \aiicl\ of inammalmn foi-ms (dogs, cats, 
rabbits, guinea pigs and rats) were iitili/cd * The animals being snciificed by 
means of a blow on the head to eliminate the known effects of anobthesia These 
bladders were ciuicklj dissected, including short [lortions of the ureters and uio- 
thia, and were suspended (with fine sihci electrodes attached) in a bath of o\j- 
geiiated Sollmann’s solution at 3S degrees ceiitigiade The olectromj ogianis 
obtained from such pieparations wcic found, in all respetts, to be indistinguish 
able m contoui from those recorded m situ fiom the Inimaii subject (fig 2, 1 
and B) 
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myograms are representative of either a) fault}’- paras 3 Tnpathetic innervation, 
or b) an atj^jical response of the diseased musculature to parasympathetic 
bombardment. 


SUMMARY 

Electromyograms obtained from the isolated urinary bladders of various mam¬ 
malian types are indistinguishable in form from records secured in situ from nor¬ 
mal human subjects. 

The frequency of activity as well as the magnitude of bio-electric potentials 
observed in excised bladder preparations were increased by the administration 
of parasyrmpathomimetic drugs and by adrenergic blockade. The reverse was 
found to be true for synnpathomimetic substances and parasympathetic blockade. 

Records secured from strips of human bladder musculature (fig. 2, C) were 
identical in contour to those obtained from isolated whole bladders, or from the 
human bladder in situ. Maximum activity was shown by tissue samples from the 
more central portions of the bladder and electropotential activity was minimal 
in tissue strips from the dome and from the vesical neck. 

These findings indicate that the electrocystomyogram secured by way of 
transurethral electrodes placed within the human bladder represents vesical 
activity in response to parasy'-mpathetic bombardment. 
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I^•TESTIX0^^ES1CAL FISTULA: REPORT OF SIX CASES 

RUNLST HOPS vm> 11 UiOU) G KLPISII 

Prom llic Urnimjtc Scrhon, Sunjicnl Scnia.of the Veirrain Ailimiii'<lralion )Iinpil<ii at Lang 
Beach, California, ami the Department of Surgerv, School of Vciltcinc, Uniicruli/ of 
California at Rot Angeles 

IiitesiiiioM-Mc.'il fistula 1ms intcieslod plijbiimns for gt'iieratioiis, a dcsinption 
of the condition hacnig been reported in the second centuiy Harrison Cripps, 
in Ins classic monogiapli, accurately defined and classified tins disease entity in 
188S The condition must no kiiigc-i he consideied inficciueiit as ovidcnicd by 
the nioic than 700 lase icpoits Mine that time The dmgiiosis and tieatmcnt 
command the attention of uiologists It is the piiiiiose of this pajicr to picsoiit 
h lases emphasi/mg the clneise aspects of the disease We ha\e chosen to use 
the teim “mtestinoccsical fistula” as acKocaled bv Rariies and Hill Fiom a 
semantic \ie\\point this is correct as it not oiih denotes the usual diiection of 
the pithological pioicss, but is also applicable to all portions of the intestinal 
tract 

cuMcen i-t VTCitrs 

Uiiiing icccnt jeai-s the se\ distiihtilion receals .in imiensing prepontleiancc 
of males alTected This is based upon two sound i oiisidointioiis first, the c irlual 
elimination of pelvic mflammatoiy dise.ase in the female with the introduction 
of the modem chcmothoiapeulic and antibiotic chugs, and, secondly, the bar¬ 
rier to fistula formation offci-ecl by the iiiterposition of the iitcius and adiiosnc 
between the bowel and the urinaiy bladder Ago distiibiition facois the middle 
and older ago groups because of then higher me ideiico of neoplasm and divert ii ti- 
htis of the colon It is ocidout fiom all studies that a rational tlassific.ation is 
based on etlolog}^ iiamch • 1) tiaumatie, 2) congenital, 3) neoplastic and *1) in- 
flammatoij Surgoij most often accounts for the tiaumatic fistulas ciicountcrcd 
111 cnilian practice Coiigeiiital fistiil.as nic laio and almost iinaiiably associ¬ 
ated with congenital impciforatc anus Neoplastic fistul.asresult fiom a multitudo 
of primary lesions aiisiiig in the geiiito-urinaiy and lowci intestinal tiacts In- 
flammatoiy fistulas also lesult fiom numerous causes, but of paiamount impoi- 
tance and interest is diveiticuhtis of the colon Diccrticulilis is tiuly a widespiead 
disease This is appaicnt from the finding that 5 to 8 poi cent of patients with 
sjmptoms sufficient to wariant locntgcnological esamiiintioii, demonstrate o\i- 
denco of duerticulosis Approsimately 20 per cent of those with dueiticiilosis 
have associated diverticulitis 

SaWTOMS A^D DItGNOSIS 

The pathognomonic sjmptoms of intestmocesioal fistula aie icforablo to the 
urinaij tract Piieumatuiia and the passage of feces per uiethiam, when associ¬ 
ated with dysuria, urgency, frequeiicj% hematuria and supmpubic pain, leave 
little doubt as to the diagnosis The lemainder of the clinical picture will bo deter¬ 
mined by the exact natuie of the underlj-iiig etiology Urinalysis will gcneially 

Hexd it snnual meetinR Western Section of American Urological Association, San 
Trancisco April 27-SO, 1953 
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reveal various degrees of pyuria, bacilluria, hematuria and fecaluria. C 3 "stoscopy 
has been shown to be the most informative diagnostic procedure. However, 
actual visualization of the fistulous opening is not alwa 3 '^s possible. Often one 
merely gains presumptive evidence in the form of a localized area of cystitis and 
edema. The c 3 ^stogram ma 3 '- provide an exact diagnosis b 3 ^ revealing an extra- 
vesical extension of the contrast medium into the bowel. Barium enema aids in 
the diagnosis of the underl 3 dng bowel disease but is much less efficacious in de¬ 
picting the actual fistula. Sigmoidoscopy is even less informative in this regard. 
The use of various d 3 '’es to demonstrate a communication between the intestinal 
tract and the bladder has been of value in some cases. In spite of all these diag¬ 
nostic adjuncts, however, the actual demonstration of the fistula many times 
must await surgical exploration. It should be emphasized that, given the pathog¬ 
nomonic S3'mptoms, a diagnosis of intestinovesical fistula must be maintained 
even though objective substantiation is lacking. 

Recognition of an “incipient fistula” is equally important. The appearance of 
d 3 '^suria, urgency, frequency and tenesmus in a patient with intestinal disease 
precedes the development of the fistula in many cases. Adequate treatment during 
this phase of the disease may prevent the subsequent fistula formation. 

CASE REPORTS 

Case 1. J. 0., No. 22652, a 59 3 '^ear old white man, was admitted to the Long 
Beach Veterans Administration Hospital on October 29, 1951, in a semi-comatose 
condition with S 3 ''mptoms of an intractable cystitis of 2 months’ duration. A past 



Fig. 1. a, cj-stogram fails to reveal fistula. B, barium enema discloses diverticulosis of 
colon. 
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history of “iicpliritis” and pulmonary tuljorciilo'ii.s was olioilod. Pliy.sical exami¬ 
nation revealed a elironically ill, dehydrated patient with moderate tenderness 
in the left eostovertebral an('le. 'J'hc jirostale was slightly enlarged, very soft 
and tender. 

Initial Laboratory .studies revealed blood imai nitrogen of 127 mg. per cent and 
a CO: combining power of 7 mef[/L. I'riiialy.si.s rer'oaled immerou.s leiik-oeyles, 
J0-)2 red blood cells and many coarse granular easts. I rine culture revealed a 
moderate growth of A. aerogenes. 

Cy.stoseopy on Xoveinber -I, 1!).5I, revealed an area of cystitis and orlcma 
surrounding the left ureteral oriliee. A small amount of fecal mat('rial wa.s pre.scnt 
but a definite fistulou.s 0 |)oniug could not be identified. Cyslogram diselo.sed an 
irrcgidar outline suggc.sting cellule formation but no fistula was demonstrated 
(fig. 1, .1). Proctoscopy following iiilmvc.sical instillation of methylene blue 
failed to demonstrate the fistula. Parium enema disclosed divertictdosi.s of 
the colon (fig. 1, li). An orgjuiie carmine dye, which is not absorbed from the 
intestine, appeared in the urine four hours after ond ingc.stion. Caraful anamnesis 
at this time brought out a definite hi.story of pneumaturia and pa.s.'-agc of fcce.s 
per urefhram. 

On .lanuarj’ 2, 1902, surgery revealed extensive diverticulosis of the colon 
with an area of diverticulitis extending downward from a point (i cm. above the 
peritoneal reflection. 'Phe involved segment measured 10 cm. in length and a 
definite fistulous tract was found to communicate with the left po.sterior vertex 
of the bladder. The fi.stula wa.s divided, the bladder closed and an anterior re¬ 
section without diversional eolo.slomy was performed. 

The postoperative course con.si.sted of chronic pyelonephritis with inerea.sing 
renal insufficiency, chronic acidosi.s and nephrolithiasis. At no time \va,s there any 
further difficulty from'the .sigmoidal-ve.sical fistula. Cystoscopy and ey.slogram M 
montfis later icvcalcd no evidence of fistula. 

Cases. 11. S. M., Xo. 11419, a 43 year old white man with post-tr.aumatic 
hemiplegia and aphasia, experienced sudden .severe lower abdominal pain during 
defecation. Urinary tcnc.smus wa.s followed by acute retention. Catheterization 
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revealed grossly bloody urine. On October 24, 1950, the fifth day of illness, the 
patient was transferred to the Long Beach Veterans Administration Hospital. 

Physical examination revealed an extremely dehydrated, acutely ill patient. 
The abdomen was distended and tympanitic. Diffuse tenderness with spasm and 
rebound tenderness in the LLQ was present. Bowel sounds were absent. 

Cj^stogram disclosed a definite vesicocolic fistula (fig. 2). Cystoscop}^ levealed 
a 5 mm. opening, with necrotic gra 5 dsh-white margins, in the left posterior 
aspect of the vertex. On October 25, 1950, a transverse colostomy was done and a 
generalized peritonitis due to E. coli was found. 

Six months later the C 3 '^stogram of the as 3 ''mptomatic patient revealed a smooth 
contour and no evidence of the previousl 3 '' demonstrated fistula. Barium enema 
and sigmoidoscop 3 " were normal. On Ma 3 ’’ 23, 1951, laparotomy re^'^ealed onl 3 ^ old 
inflammatory adhesions between the recto-sigmoid and bladder and the 
colostom 3 ^ was closed. 

Case 3. K A. S., No. 33157, a 35 3 '’ear old white man, was admitted to the 
Long Beach Veterans Administration Hospital on Jul 3 ^ 9, 1952, complaining of 
urinaiy frequency, urgency, d 3 '^suria, terminal pneumaturia and passage of food 
particles per urethram. A subtotal colectomy with permanent ileostom 3 '^ had been 
performed 9 months previous^ following unsuccessful medical management of 
chronic ulcerative colitis (fig. 3, B). 

The patient was poorly nourished and chronical^’’ ill. He had a healed surgical 
scar with an ileostomy in the right lower quadrant. A small amount of purulent 
drainage was present at the site of the previous colostom 3 L 

Repeated urinalyses revealed 1 plus albumin, numerous leukocytes, 10-15 red 



Fig. 3 A, c 3 'stogram fails to disclose fistula. B, barium enema discloses typical appear¬ 
ance of chronic ulcerative colitis 
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blond colls mid iiumcious motile hactcrin. Cystoginm, including films dcliiyed by 
30 and 00 minutes, failed to demonstrate cxtiavesical extension of eontiast 
medium (tig 3, /I). Cystoscopy showed a small, eircumseribed area of billions 
edema -1 em. posteiior and lateral to the right nieteral oiiliee. A toothpastc-hke 
mateiial was seen to extrude from the lower maigiii of this aiea. Below this point 
a small divertieiilum of the bladder wall was noted. 

Siirgeiy on July 2S, 1952 disclosed dense inflammation about the distal loops 
of ileum with a well oiganired abstess cavity adheient to the bladder. A fistulous 
tmet led into the absecs-s eaxdty and originated 10 cm. proximal to the ileostomy. 
Two additional small ileo-ileal fistnlae weie identilied. The terminal 30 em. of 
ileum wcie leseeted and the oiiening in the bladdei was closed. 'I'lio iialicnt was 
flee fiom minaiy symptoms nine months later. 

Cnw.;. C. P., No. .3.)211, a 51 year old white man, enteied the Long Be.ach 
Vetciaiis Administration Hospital with severe pain in the left lower iiiiadiant 
and teiideincss ladiating to the .suprapubic region. Kimilar episodes had occurred 
5 times m the past G yeai-s. Ten months piior to admission, pnciimnturia and 
dysuria developed 

Physical examination levealed an acutely ill patient with maiked tenderness in 
the left lower ciuadiant and supraptibie region. Baimm eiicmn revealed diveiticu- 
Iitis of the colon (fig d, /}). 

On August 22, 1950, a transverse colostomy was perfoimcd, followed by daily 
inigatioiis of the distal loop with .sulfathaladmc solution. Two weeks later 
cystoscopy and cystogram (fig. I, A) faded to leical evidence of inlestmovesical 
fistula, but bil.ateral xcsico-iircteial leflnx was noted. Metbyicne blue instilled 
into the bladder was lecovcred fiom the distal loop. The patient failed to letiirn 
foi definitive suigeiy until 27 months latci. Duiiiig this inteival ho had been 
working and was fiee of symptoms except for two cpisodcii of cy.stitis 

Singciy on Octobei 7, 19.52, demonstialcd dixeiliculosis with a definite di- 



Pic, 4 A, c\stogram fails to disclose fistula, but bilatcial vesico-urctoral reflux is ap- 
uarent /}, binum enema demonstrates divcrticultis 
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verticulitis involving the sigmoid 6 cm. above the peritoneal reflection. The 
sigmoidal-vesical fistula was divided and an anterior resection performed. The 
colostomy was closed 22 daj'-s later. Although peritonitis and wound evisceration 
complicated the postoperative period, the patient was ultimately discharged 
without further urinaiy symptoms. 

Case 5. H. P. W., No. 38646, a 71 jmar old white man, was admitted to the 
Long Beach Veterans Administration Hospital on December 13, 1951, complain¬ 
ing of rectal bleeding, abdominal pain and a change in bowel habits. Rectal 
examination showed induiation at the base of the bladder on the left but no mass 
was palpable. 

On urinatysis 10-15 leukocjdes and a rare red blood cell were found. Stools 
were positive for occult blood. Repeated barium enemas were unsatisfactory 
because of complete obstruction at the rectosigmoidal junction (fig. 5, B). Urologic 
consultation elicited a history of increasing cystitis with pneumaturia and passage 
of feces per urethram. C 3 ^stocopy revealed an intense diffuse cystitis with marked 
spasm and reduction of capacity. A 2 cm. opening on the left lateral wall of the 
bladder was seen and proved to be an intestinovesical fistula on cj’^stogram 
(fig. 5, A). 

On June 11, 1952, a preliminaiy transverse colostom}'^ was performed following 
which the urinary symptoms subsided. DefinitiA’e surgery on August 11, 1952 
disclosed a large ulcerated carcinoma of the sigmoid, 10 cm. above the peritoneal 
reflection, vhich invaded the bladder. An anterior resection of the lesion was done, 
the opening in the bladder closed, and a suprapubic C3'^stostomy performed. 



Fig 5 A, cj^stogram demonstrating extension of contiast medium fiom bladder into 
colon B, barium enema reveals complete obstruction at lectosigmoid. 
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I'lo G. Injection of contrnsl ineilinin into tisuitoiis oiioninK in iilinliior outlines ileum 
ami rodiu into eolon with increa'eil voltiine of medium (Cmirlesy of Dr. S K liacon.) 

Two moiitlis after discharge the ptitient retiirned willi a reciirreiit .stipraptiltic 
ttriitary listvila. Tito tirine was licavily iitfeeled. Cystostomy drainage ^Yas ro- 
esfahliihod. On Fchniary 0, lO.'iS, acute piilniomiiy edema dei-eloped and 
failed to respond to cardiac treatment; death occtiried 2 day.s later. Xeeropsj' 
revealed rcsidttal carcitioma in the colon, a lutge cattliflower mas.s of tumor 
e.\tending into the bladder and distant met.n.stasc.s in tho liver. 

CascG. F. W. M., Xo. -12.380, a -10 year old while woman, entered tho Long 
Beach Veterans Administration Hospital with a history of pneumaturia and 
passage of foce.s per iircthram following pcritoncoscoiiy for lysis of adhesions A 
history of nine previous surgical proccdure.s was elicited. 

A fistulous opening was .seen on cy.stoscopy prior to admission. Catheterization 
of this opening with injection of conti'a.si media clearly defined an iloovcsical 
fistula (fig. 0). Xeilher small bowel studic.s nor barium enema demonstrated this 
fistula. 

On March 2o, 1953 the ileove.sical fistula was divided, the bladder closed and 
the involved segment of terminal ileum re.sected. 

DISCUSSION 

Our evperience with li cases of intestinovcsical fistula i.s in accord with previous 
studies. Pneumaturia and fecaluria were diagnostic and pre.scnt in all cases 
except case 2 which was of an emergency nature with an nnrcliablo history. This 
patient is similar to one reported by Ilailin and Hamm in whom inabilitj' to 
void was the primary urologic symptom associated with an acute perforated 
diverticulitis. 

Cystoscopy was the mo.st reliable diagno.stic procedure. The fistulous opening 
actually visualized in 4 cases. The clue to diagnosis was the finding of feces 
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Table 1. —Relative merit of various findings in establishing a diagnosis of 

intestinovesical fistula 


1 

CASE 

CySTOSCOPY 

1 

BARIUM 

ENEMA 

CVSTOGRAM 

1 

DYES 

! 

1 

PROCTO¬ 

SCOPY 

PNEUMA- 

TURIA 

DIAGNOSIS & 
TREATMENT 

J. 0. 

No. 22G52 

Positive 

(Feces in bladder 

1 plus localized 
area of cystitis) 

Negative 

1 

Negative 

Positive 

Negative 

1 

Positive 

Diverticulitis 
One stage resec¬ 
tion 

Cure 

H. S. M. 
No. H4I9 

1 Positive 

(Fistula visual¬ 
ized) 

Not done 

Positive 

1 

1 

Not done 

1 Not done 

i 

1 

? 

1 

Acute perfora¬ 
tion divertic¬ 
ula 

Colostomy alone 
Cure 

K. A. S. 
No. 33157 

1 Positive 

(Fistula visual¬ 
ized) 

1 Not done 

1 

Negative 

Not done 

Not done 

Positive 

Ulcerative colitis 
Resection & ilc- 
ostomj" 

Cure 

C. P. 

No. 35214 

Negative 
(Not done until 
t\YO weeks after 
colostomy) 

Negative 

Negative 

1 Positive 

Not done 

Positive 

1 

Diverticulitis 

3 Stage resec¬ 
tion 

Good 3 nios. 
post-op. 

H. P. W. 
No. 38646 

Positive 
(Fistula visual¬ 
ized) 

Negative 

1 

i 

Positive 

Not done 

Negative 

1 

1 

Positive 

1 

Carcinoma 

3 Stage resec¬ 
tion 

Death 

F. w. sr. 

No. 42386 

Positive 
(Fistula visual¬ 
ized) 

Negative 

1 

Positive 

Not done 

Negative 

Positive 

Traumatic 

One stage resec¬ 
tion 


in the bladder in an additional case. The one instance of a negative cystoscopic 
finding concerns the case in which c 3 'stoscopy was delayed until 2 weeks after 
diversion of the fecal stream. While barium enema failed to demonstrate the 
fistula in any of the cases, it was very helpful for the diagnosis of the underlying 
bowel disease. The use of dj’^es was helpful in two cases. The contidbution of 
proctoscopy and sigmoidoscopy proved to be of no value. These data are sum¬ 
marized in table 1. 

Recognition of the underlying disease responsible for the intestiirovesical 
fistula is the prime consideration in surgical management. In general, a multiple 
stage procedure with preliminary colostomy is the treatment of choice. In care- 
full}'- selected cases with minimal inflammatory involvement, a one-stage re¬ 
section without colostomy offers good results with less morbidity. A cure bj'^ 
colostomy alone was obtained in one case, and in all cases symptoms were re¬ 
lieved by colostomy. Our case with carcinoma of the colon confirms the experi¬ 
ence of others, namely, that palliation is usually all that can be accomplished. 
The prognosis in carcinoma of the colon has been shown to be considerably 
poorer when involvement of the bladder is present. With an actual intestino¬ 
vesical fistula lined by carcinoma cells, the prognosis is almost unifonnly fatal. 

SUMMARY 

The clinical features of intestinovesical fistula are reviewed. 

Six cases, illustrating various primary etiologic diseases, are presented. 
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The importance of pnciimntiirm ami fccnliina is cmpliasi/cd. Cystoscopy is 
the most mformati\ o diagnostic jiiotcdnie 
Treatment, m most cases, consists of multiple stage snigeiy' with piclirainary 
colostomy Honorcr, in selected cases, a one stage rc'-eclion is ad\ocatod. 
Veterans Admimstralwn Hospital, Long lirarli, Calif {IJ B ) 

G515 Wilshirc Bhd , Los Angeles 4S, Calif. {II. G. K.) 
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UTEROVESICAL FISTULA WITH FETAL PARTS PRESENTING IN 
EXTERNAL URETHRAL MEATUS 

jMYRON H. NOURSE and mi. NILES WISHARD, Jh. 

Frojn the Section of Urology, Methodist Hospital, Indianapolis, Ind. 

It -was of interest to learn, in review of the literature, that before this same 
organization and in the same state of Virginia, MacKenzie in 1921 presented a 
paper on the same subject of uterovesical fistula. Presenting circumstances how¬ 
ever were considerabb'- different. As late as 1950 Stening stated, “this t 5 ^pe of 
fistula is so rare that it does not find a place in most manuals of obstetrics and 
g 3 mecologj\” We were not in complete agi-eement Avith this statement because 
several case reports were encountered. A rather diligent probe of all publications 
back to 1876 on the subject of uterovesical fistula fails to reveal a single instance 
where fetal parts Avere demonstrable within the bladder and presenting through 
the urethra as a complication of the pregnanc 3 ’^. 

The girl’s liistor 3 '’ aa'ss quite informatiA'e. A 30 year old AA’hite female graAuda 4, 
para 0, presented herself to her famity ph 3 ^sician August 20, 1951 appro.ximatety 
6}-2 montlis pregnant for prenatal care. Her past histor 3 ’- revealed that her first 
pregnancy AA’as 11 3 ’'ears prior to this time. Her labor AA-as difficult and her child 
died as a result of toxemia of pregnanc 3 ^ Her old hospital record said that she 
leaked urine from her Arngina folloA\ing deliAmr3'’ and returned in 3 months for 
Amginal repair of a A^esicovaginal fistula. Apparentb’^ the uteroAmsical fistula was 
unrecogmzed. Since that time, 11 3 ’^ears ago, menses had stopped but c 3 ''clic void¬ 
ing of blood in the urine occurred e\’er 3 ’’ month and has persisted to date. She 
did not need to wear a pad and it AAms not necessaiy to interrupt intercourse. 
Three 3 '^ears later a cesarean section A\ms done for a 6 months dead fetus. She 
stated that 5 3 '-ears later she miscarried a 3 months pregnancy through her 
bladder. 

The examination at this time (August 20, 1951) b 3 '- her family ph 3 '^sician 
shoAved eA"er3dhing to be essentiall3'^ AA’ithin normal limits except that fetal heart 
tones could not be heard. Blood Kahn aa'us negatiA'e. One AA’eek later she AA'as ad¬ 
mitted to the Methodist Hospital because of loAA’er abdominal cramping inter¬ 
preted to be uterine contractions. A Amginal examination demonstrated a long, 
thick cei’Adx AAuth no dilatation. No fetal heart tones could be heard. A torn fetal 
scalp could be seen coming from the urethra. At tliis stage AA'^e AA^ere called to 
see the patient for the first time (fig. 1). C 3 '^stoscopic examination revealed 
loose pieces of the scalp of the dead fetus AA’ith broken pieces of head bones. 
■^Visualization at this time AA'as considerabb’’ impaired due to the space-occup 3 ’-ing 
foreign bod 3 ' in the bladder. General surgical consultation advised open section 
AAdiich AA-as done immediateb’-. The uterus Avas closed, a tubal ligation performed 
but no attempt made to repair the fistula at this time. This Avas the judgment of 
the surgeon as he felt the patient’s general condition precluded further surgery. 
Her postoperative course aa^s uneventful and all lochia aa^s discharged through 
the bladder. An excretory urogi'am prior to her dismissal on the seventh post- 

Read at annual meeting, American Association of Genito-Urinar 3 - Surgeons, Hot 
Springs, Va. Maj- 6-8, 1953. 
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Tifl. 1. A, fetal scalp caierKitiK from urotlirn. II, doarl fcttis as it appeared following 
cesarean section. Koto absence of scalp and broken bead bones. 

operative dayshowod it normal upper urinary tract. Arrangcmont.s tvcic mndcfor 
her to bo re-admitted to the hospital in approximately 3 months’ time for lepair 
of her fistula. 

Approximately a year later the patient enleretl the hospital again. Cystoseoiric 
examination showed normal bladder with a fistula opening on the posterior wall 
in the midlino. liopeated ey.stograms failed to demonstrate communication with 
the utcnis. Upper tract studies were again normal. Urinalysis wins negative. On 
October 1,1952, through a midline incision, the bladder w.as opened, the fistulous 
tract excised and the utents removed leaving the cervix. The bladder was closed 
and drained with a urethral catheter. The patient’.s postoi)erativo course was 
again without complication and the urethral catheter was removed on the tenth 
day. She was discharged on the fourteenth dnj'. Follow-up cystoscopy wa.s done 
one month later and a normal bladder found. There was no urinary difficulty. 

COMXIENT 

Prom the published data nearly all uterovesical fistulas were secondary to 
obstetrical procedures or sequelae of radium application, surgical accidents, 
carcinoma and occasionally tuberculosis. The uterine opening is rarely found in 
the corpus uteri but nearly .all were located in the cervical canal which gave the 
patient vaginal leakage of urine. There was no x’aginal leakage of urine present 
m our case, therefore placing the opening above the internal os. The conclusions 
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reached by Sims in 1928 summarize well tliis subject. I see no reason today to 
vary his remarks which are as follows: 

1) Uterovesical fistulas maj'- be due to trauma in labor with the use of forceps, 
either by carelessness or incompetence especially in attempt at rotation. 

2) Thej’- may be caused by uninterrupted prolonged labor with the head 
on the pubic rami and bladder with strong uterine contractions. 

3) According to the histories of the reported cases the comphcation was not 
caused by the accoucheur, though he may be reluctant to report in the majorit}'^ 
of instances. 

4) Practically all fistulas occurred in cases of prolonged labor, contracted 
pelvis, or a combination of the two, with the bag of water rupturing several hours 
previous to delivery. 

5) The use of pituitary extract may play a part. 

6) The incidence is probablj'^ more frequent than is observed or reported. 

CONCLUSIONS 

A case has just been described of a 30 year old white woman months preg¬ 
nant, presenting fetal parts in the urinaiy bladder and through the external 
urethral meatus. 

Several instances of uterovesical fistula have been reported, as evidenced in 
the bibliography, but to our knowledge ours is the first with this added feature. 

1711 N. Capitol Ave., Indianapolis 7, Ind. 
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THE TREATjMENT OF PRIMARY CARCINOAIA OF THE BLADDER 

WILLIAM M. COPPRIDGE, LOUIS C. ROBERTS and JACK HUGHES 
From the Deparlmenl of Urology, Walls Hospital, Durham, N. C. 

We ha-\"e consistent!}’’ leaned toward conservative treatment of bladder cancer 
because the results reported from cystectomy and ureterosigmoidostomy have 
not been sufficient^ impressive to convince us that equally good or better results 
may not be obtained from less radical methods. Recent contributions by Creevy,* 
Kligerman et al.,- Colby and Kerr’ and others serve to sustain this opinion. Re¬ 
ports dealing with the late results of uretero-intestinal anastomosis have now 
appeared in sufficient numbers to emphasize the prevalence of subsequent renal 
failure even in the few cases in which the cancer has appeared to have been con¬ 
trolled. (A repetition of quotations designed for argument from either viewpoint 
of this important subject will serve no pertinent pui’pose.) 

The degree of malignanc}'- and the extent of growth in a tumor are primaiy 
factors upon which intelligent treatment will be based. The determination of 
these factors vdth a fair element of accuracj’^ is difficult. In the case of bladder 
tumors, the location of the lesion within the organ must also be considered, along 
with the age and general condition of the patient. Fortunately in this day of 
advanced surgical techniques, antibiotics and ancillary services, primary surgical 
mortality is much less to be feared than was formerly the case. This may at times 
lead one to use radical methods without due regard for late morbidity or mortal¬ 
ity. Conversely, cancer is a deadly disease and eveiy reasonable effort should be 
made to entirel}'- remove or destroy the tumor. Each case is to be considered an 
individual problem with the surgeon assuming the role of the good doctor in his 
efforts to do all that the case requires commensurate with safety and the ultimate 
welfare of the patient. 

In considering the degree of mahgnancy of a given bladder tumor, the appear¬ 
ance at cystoscopy will usually differentiate those of the two extremes. The 
pedunculated papilloma with a long pedicle is practically always benign and while 
it may recur from transplantation it is not invasive and is not to be considered 
malignant. The sessile type and those papillomas with short broad bases must 
be regarded as likelj^ malignant. A biopsy taken from the base of anj'- of these 
growths and submitted to pathological study will permit a more accurate evalua¬ 
tion of the degree of malignancy as shown primarily b}’’ the tendenc}’’ of the tumor 
cells to invade the bladder wall. The majority of cases will fall in the latter cate¬ 
gory. 

This fact tends to stress the importance of the pathological report. Jewett,'* 
Marshall’ and others have emphasized the importance of the degree of penetra¬ 
tion as related to treatment and prognosis. This must be kept in mind in securing 

Read at annual meeting, Southeastern Section of American Urological Association, 
Havana, Cuba, March 26-29, 1953. 

' Creevy, C. D.: J. A. M. A., 161:1953. 

^ Kligerman, M. i\I., Robinson, J. N., Fish, G. W. and David, I.: J. Urol., 68: 706, 1952. 

3 Colby, F. H. and Kerr, W. S.: N. Eng. J. Med., 244: 504-506, 1951. 

4 Jewett, H. J.: J. Urol., 67: 672, 1952. 

6Marshall, V. F.: J. Urol., 68: 714,1952. 
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the biopsy specimen. The resect oseopc loo]! cmjiloj'ing n very liigli ficqiieney 
current is our host uvailnlile instrument foi this purpose. However, it is far from 
ideal. In dealing with the flat invasive tumors a fair specimen of tissue may he 
secured without danger of pciforatmg the bladder wall. The more papillomatous 
grow ths w ith broad bases that are not easily visuali/cd offer moi c ditTieiilty. Punc¬ 
ture of thebladdci with extuu.asatioii can easily occur. This is mentioned because 
of the constant plea for laigei and deeper biopsy specimens. If the specimen has 
been adcciiiatc in depth and special attention directed toward it by the patholo¬ 
gist the extent of invasion into the bladder w.all at that paiticular iioiiit maj- bo 
dctcnnincd Few such specimens me secured aiul e\en when they me, too much 
emphasis must not be placed on the pathological report m the owrall estimation 
of the leal degree of invasion and extent of the tumor. Cancer seldom grows sym- 
mctiiially and penetration may be much deeper at .-omc point outside the biopsy 
area In fact many of the-e invasne tumors grow in the iilane of the bhiddei and 
may extend deep laterally for some tlistaiicc beyond the bounds of the lesion 
presenting in the bladder. Giaxct.' 1ms expressed our mow in this rcgaid: ‘•The 
adequate prcopcrati\c biopsy is not m) simple as it .sounds and peihaps not so 
important ” One must coneliido that the biopsy re|)ort is simpl.v one factor to bo 
considered in the final analysis; other findings may be more conchisne 

Bimanual icetal or \agiiial examination under anesthesia peihaps gi%cs the 
best index, m most cases, to the extent of invasion of these tumors. If a mass is 
prC'Cnt m the area around the tumor, its sire and degice of mobility will convoy 
to the trained examiner a definite impression of the extent of growth 

From the cystoscopie examination, the biopsy report and bimanual examina¬ 
tion, one usually can determine with fair degree of aciuiaev the type of tumor 
and Its degree of penetration. The location of the lesion within the bladdei must 
ho considered, whothei it is located at the base or above, and whcthei either uic- 
tcral orifice or the urethra is involved or tlncatencd with invasion Evaluation of 
all these factois is iicccssaiy iii dctcimuiing the type of ticatment to bo applied. 
Each case must be considcied on its individual Imdings Flocks’ has stressed this 
point and uiged that the surgeon not attempt to classify eases too shaiply into 
groups and apply treatment as related to the gioup but lather to fit the theiapy 
to the p.aiticulnr case In the ticatment of bladdei cancel (the two cxtieme de 
grees of malignancy excluded) one must realiro that he is to pioeeed with a con- 
Bideiable degree of doubt as to the actual potentialities and extent of the disease 
Conjectuie oi inference gamed fiom one oi more elements of the oxamin.atioii may 
ead to o\ cr-emphasis of one and lack of rcgaul for the othci. 

In the discussion of ticatment we would consider bladdei tumois in only two 
Jroad classes, the benign papilloma and the invasive tumois, whethei they bo 
papillomatous or sessile. All seem agiced that the foimei are to be treated by 
simple fulguration This is usual!}' done cystoscopicallv oi in some cases of mul- 
ipe lesions, suprapubically. When multiple, with a tendency to lecui in vaiious 
ocations (papillomatosis), \-iay therapy is often used 

’ t9 Discussion of Jewett’s paper, J Urol , 67 : 077, 1952 

tlocks.Il H J A M A , 146: 295. ]<I51 
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In the treatment of invading carcinoma, whether superficial or advanced, we 
have rehed upon the combination of surgical removal when possible, supple¬ 
mented b}^ radiation, usuall}" with radon seeds. There is ample evidence that 
most bladder tumors are radiosensitive. As late as October 1952, Kligerman et 
ah- reported a group of 347 cases, 198 of which were treated by radium alone and 
149 b 3 ’' segmental resection. Their conclusion was “A higher percentage of pa¬ 
tients with carcinoma of the bladder are ch'nicall}'- free of the disease at any given 
time following radium implantation than a similar group treated bj’’ segmental 
resection.” In support of the ineffectiveness of surgerj’- alone in penetrating tu¬ 
mors, Jewett^ reports that there were onty 3 per cent survivals after 5 3 fears fol¬ 
lowing complete extirpation of the bladder in tumors that had invaded deeply 
into the bladder waU. This is small hope to hold out to patients upon whom so 
major a procedure is to be carried out, it being remembered that there is no ac¬ 
curate Ava 3 ’- to determine exactl 3 '- preoperativety the extent of invasion. Colb 3 ’’ and 
Kerr^ state that total c 3 '^stectomy in their hands gave onl 3 '^ 10 per cent 5-3"ear 
cures if the bladder muscle had been iiiA^aded to any extent. The extreme^ radi¬ 
cal C 3 ’’stectom 3 ’^ reported by Rhetor MarshalP has 3 'et to be evaluated. He states 
that 104 such operations were done in which the entire contents of the pelvis were 
removed except that in 51 the rectum was left in place. No mortalit 3 ’' nor mor¬ 
bidity facts are mentioned. We have seen no patients in whom we have felt that 
such a procedure was justifiable. 

In a series of 95 consecutive cases we found 30 to be simple, noninvasive papil¬ 
loma. All of these 30 cases were treated b 3 ’’ fulguration through the cystoscope 
except for 3 treated b 3 ’- suprapubic fulguration because of the multiplicit 3 ’- of the 
growths and their location. None of the patients has died as a result of his bladder 
tumor. 

The remaining 65 showed some evidence of invasion either b 3 ’' pre- or post¬ 
operative biops 3 '^ stud 3 ^ Tweut 3 ^-three were found suitable for only palliative 
treatment. Included are cases in which an explorator 3 " operation was done and 
too extensive invasion found to warrant attempts to remove the tumor. Also are 
included a number of senile patients in whom no form of treatment could be 
carried out. 

The remaining 42 cases compose those of invasive carcinoma of all degrees, 
from the most superficial to those in which the tumor extended deepl 3 ^ into the 
muscle. These patients were operated upon b 3 '' several methods: 1) deep fulgura¬ 
tion c 3 "stoscopicall 3 ^ with radon implantation; 2) suprapubic fulguration with 
radon implantation (largeW tumors of the bladder base); 3) segmental resection 
after fulguration, and radon implantation. In 4 of these in which the ureteral 
orifice was involved, the ureter was transplanted into another location in the 
bladder. 

There were no primar 3 ’- surgical deaths in this series of 42 patients. Postopera¬ 
tive x-ray treatment was carried out at some period after the operation in the 
majorit 3 ^ of the cases. All the treatment b 3 '- radiation both by radon and x-ray 
was done in cooperation with a radiologist. 

s Jewett, H. J.: J. A. M. A., 148: 187,1952. 
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Ten of tlicio lo iiatients known invasive type of bladder cancel of \aryin(; 
degrees of cvtcii'-ion me known to liave lived five years or longer. Tins is 22 per 
cent of the 12 c.a'^es. This .small 'ciies is eerlninly of no \nhio statistically, it is 
not reported for that purpose. The reason foi this discussion is to simply leport 
that in om opinion good results may besceuied by conservative methods m tieat¬ 
ing these patients. We lm\e tried to combine in a lafional manner fnlguratioii, 
open surgerj' and radiation and bclic\e that these mcasuics jnopeil.v applied to 
most cases of mvasn c bladder cancer w til give ns favorable results as more radical 
procedures Thcie is certainly a jilace for ureterosigmoidostomy in the treatment 
of these eases iiaiticulaily ns a palliative measuie for a few in which diveision of 
the urine is advisable. If is desirable that those who have opportunity to promote 
research in radical surgeiy for bladdei tumor continue to do so. There is reason 
to hcliccc that much progrcs.s may be made in this field. Until we have better and 
more accurate methods of securing adequate biop-.ies and thereby are able to 
determine with more certainty the degree of malignancy and c\tcnt of invasion, 
it would seem reasonable that wo should lean towaids conservative methods of 
treatment. 

1200 Broad St., Durham, Ak C. 
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LOCALIZATION OF RADIOACTIVITY IN THE URINARY BLADDER 
AND THE REGIONAL LYMPH NODES 


HAROLD F. BERG, AVROIM M. ISAACS and WILLIAM M. CHRISTOPHERSEN 

From the Departments of Surgery and Pathology, University of Louisville, 

School of Medicine, Louisville, Ky. 

Two of the important factors influencing the prognosis of urinary bladder 
carcinoma are the type of tumor and the depth of invasion into the bladder 
wall.i* 2,3. -1 These carcinomas range from the noninvasive papillary type through 
the infiltrating transitional cell, or papillar3^, cancers to the highly lethal squa¬ 
mous cell variet3^ 

The preferred method of treatment for bladder cancer has been the subject of 
much dispute for two decades. Vlien the tumor is noninvasive, or onty super- 
ficialR’- invasive, claims of success b3’' all methods of treatment (transurethral 
resection, subtotal c3'^stectom3’', total c3’’stectom3’-, c3’’stotom3’- with fulguration 
and implantation of radium or radon seeds) seem to be about equal. On the other 
hand, when the tumor has penetrated deepl3’’ into, or through, the detrusor 
urinae, no method of treatment, developed to date, has proved very satisfactoiy. 
There has not been a sufficient number of cases treated by the more radical sur¬ 
gical approach and vith an adequate follow-up interval to give additional reason 
for hope in tliis type of cancer. 

An additional important factor in the prognosis of infiltrating bladder cancer 
is the relative^ high incidence of 13’Tnph node involvement present at the time of 
operation.® The route of l3Tnphatic spread in the human is principall3'' to the 
medial and middle groups of external iliac l3TOph nodes and less frequentl3’’ to the 
h3^pogastric and common iliac nodes.® The h 3 q 30 gastric nodes become more fre- 
quentR^ inA'’oh’'ed when the site of the tumor is on the posterior wall of the urinary 
bladder. 

This paper is a report of animal experiments performed with the hope of gain¬ 
ing information which might prove useful in the therap3’- of invasive carcinomas. 

An attempt to develop a method of delivering an effective dose of radiation 
limited to the region of a urinaiy bladder tumor and its l3Tnphatic drainage Avas 
made. This method consisted of injecting a radioactive colloidal solution into the 
Avail of the urinary bladder. The colloidal particles are apparently phagoc3'’tosed 
and carried through the l3Tnphatic channels to the regional tymph nodes.^’ ® If 


Read at annual meeting, Southeastern Section of American Urological Associ.ation, 
Havana, Cuba, lAIarch 26-29, 195.3. 

This project was supported bj' a grant from the Damon Runj’on Memorial Fund for 
Cancer Research. 

This work was done under the supervision of Dr. Marshall Brucer, Chairman of the 
IMedical Division of the Oak Ridge Institute of Xuclear Studies. Miss Germaine Click 
contributed invaluable technical help and adAuce. 

* Tuovinen, P. I.: Ann. chir. et gA'naec. Fenniae, Ami. 37, supp. 5, 1948. 

= Jewett, H. J.: South. Med. J., 43: 661, 1950. 

= Dean, A. L. and Ash, J. E.: J. Urol., 63: 618, 1950. 

^ ColbA-, F. H. and Kerr, W. S., Jr.: Kew Eng. J. IMed., 244: 504, 1951. 

* Kerr, W. S., Jr. and CoIIda’, F. H. : J. Urol., 63:842,1950. 

' Ackerman, L. V. and del Regato, J. A.: Cancer Diagnosis, Treatment and Prognosis. 


St. Louis: C. V. Mosbj’ Co., p. 715. 

‘ Flocks, R. H., Kerr, H. D., Elkins, H. B. and Culp, D.: J. Urol., 68: 610,1950. 

3 Sherman, A. I., Xolan, J. F. and Allen, W. IM.: Am. J. of Roentgenol., 64: 75,19oU. 
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the ladioadivo \iplako in flic llicoietical lumoi hito and in the lympli nodes is 
hifth enough to deliver an cITcctivc (lo--c of radiation, a ceitain amount of jiallia- 
tion should be anticipated 

ISOTOI'l. 

lladioaeti\c colloidal gold''' vas used. An”' may not ncccs-nrily be the ideal 
isotope for clinical application of tins method, but it was clioson because of its 
a\adabihty and sboit balf-hfo which make it a con^cnlcnt and dcsiiable labora¬ 
tory isotope An”' has a half-life of 2.7 days If emits beta rajs with ma\imum 
ciiorgj'of 007 mev. and gamma raj's with energy of 0 11 mev. Fiftj- per lent of 
the beta raj's peiiotralc only 0 3S mm. and arc the primaij' .soinci" of i.idiation 
effect. The gamma r.ays pciictiatc dcoplj- and me tisefiil for evternal counting 
The isotoiio, obtained from Abbott lie'cmch Laboratorj- of O.ik Ifidge, Tennes- 
'co, Is a colloidal solution of paiticle .si/e-, .statetl to langc from 003 to .001 mi- 
ci ons 

Ml.TIIOD 

Apparently healthy mongrel dogs were used. The dogs wcio anesthelircd with 
nitra\CHOUS sodium iKMitobarbital, 30 mg/kilo weight. Uiidei sterile conditioiis 
a lower abdominal midlinc incision wa-s made, the iirinaiy blmldcr was exposed 
and deluored through the wound. A do'C of eolloidal .\u'"' was then injeeted into 
the muscular laj’cr at the fundus of the bladdei, using a lead-protected sjTinge. 
The bladdei was returned to its position and the .abdominal wall was closed. 

DOSB 

Five milhtiirics of An'” in ."i cc of X. saline to wbicb .300 turbidity units of 
hj'aliironid.ase had been added, was mjected. lij'ahirnnidasc was added because 
it has been suggested that it would treate a uniform dispeision of the solution 
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throughout the muscular -wall,®'is ^nd would probably allow a more 
effective Ijunphatic pickup. 

AUTOPSY AND ASSAY 

The dogs ivere sacrificed at intervals ranging from five to fifteen days after the 
injection. Specimens taken from various organs and lymph nodes (fig. 1 ) were 
examined for radioactive uptake and histologic changes. The tissue was weighed, 
digested in nitric acid and diluted to 10 cc volume. The activity in this wet sample 
was measured with an end-Awndow Geiger-Mueller tube. All figures are recorded 
as the count per minute per gram of fresh tissue corrected for decay from the time 
of animal injection. 

RESULTS OF ASSAY 

Taa'cIa^c dogs AA'ere used. The radiation uptake count in the various organs e.x- 
amined is giAmn to table 1. A high concentration aa’rs, of course, found at the 
site of injection in all the dogs. A fairly consistent uptake AAuth surprisingly high 
leA'^els was found in the l 5 ’’mph nodes draining the urinary bladder. The nodes 
along the hj’-pogastric arteiy, Avhen found, shoAved the highest actiAuty. The iliac 
nodes and aortic nodes also shoAA-ed relatiAml}^ high concentrations. '\^ery Ioav 
counts AA’ere found in the Ihmr and spleen, indicating that only a minimal amount 
of Au’^^ entered the blood stream.'-* A certain amount of spillage into the peri¬ 
toneal cavit}’- undoubtedly occurred during each injection. Free colloidal Au'"^ 
is very rapidl}'- picked up b}'- the reticulo-endothelial cells of the omentum and can 
explain the consistently elevated concentration of radioactive material found in 
the omentum of all of the dogs.'^ 

The bladder trigone also had a consistently elevated level of radioactivity, 
despite the fact that the injection site AA^as several centimeters distant. This may 
be explained by the rich collateral lymphatic plexus of the urinar}^ bladder as aa’cH 
as the dispersing activity of the added hjmluronidase. 

PATHOLOGY 

The urinary bladders of four dogs examined 5 day^s after injection all shoAATd 
considerable thickening of the bladder AA’all for several centimeters around the site 
of injection; this Avas accounted for by edema and congestion. The areas near the 
injection site shoAved early necrosis of the muscle AAuth adjacent fibroblastic pro¬ 
liferation in a loose stroma rich in dilated capillaries (fig. 2) AAuth SAA’ollen endothe¬ 
lial cells. There Avas a thin layer of fibrin on the peritoneal surface AAuth stratifi¬ 
cation of sAvollen mesothelial cells. With the exception of SAvelling of the transi¬ 
tional cells, the mucosa aa’RS not remarkable. 

Seven dogs examined 13 days and one dog 15 days after injection shoAA^ed 

s Hechter, 0., Dopkeen, S. K. and Yudell, M. H,: J. Pediat., 30: 645, 1947. 

Schwartzman, J., et. al.: J. Pediat., 33: 267,1950. 

" Schwartzman, J.: J. Pediat., 34: 559, 1949._ 

Schwartzman, J. and Levbarg, M.: J. Pediat., 36: 79, 1950. 

Henderson, A T., Wallace, S. L. and Faucett, R. E.: U. S. Nav. Med. Bull., 48: 865, 

1946. 

Berg, H. F.: Arch. Surg., 63: 545, 1951. 

Ibid. 
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Rt. inguinal L.N. 
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Rt. iliac L.N. 

Lt. iliac L N. 

Rt. aortic L N. 

Lt. aortic L.N. 

Rt. hypogastric 

L.N. 

Lt. hypogastric 
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Ureter 
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5 me. Au'®* + 300 TR units of hyaluronidaso in cc. vol. injected in fuiidic wall of urinary hlnddcr (do^s) FiKurcs arc the count/minute/ 
gram tissue of organ, corrected for decay. 0—Count below background. *—No specimen. 





386 


BERG, ISAACS AXD CHRISTOPHERSEX 




u\pi()\mM-n i\ HI VDPI It 


3S7 



cimiigcs in the luin.iry liladdcr "-imil.u to the lirst Rroiip nitli tlie exception tlmt 
tlicie Mab levs filmii on tlie penfoiie.il surfmc and intliei mniXed filnoldastio 
proliferation beneath the peritoneum and in the niiiscic about tlie iiijei lion site 
There uas minimal mixed leiikotxtie lesponvc 

The regional Ijmph nodes in this lattei gioiip x'cre sm.ill and toiild not be 
found 111 all eases The histologic findings «eie qii.ihtatixclj similai but differed 
somenhal quantitatiiely The lieiiplicial sinus Mas often p.iekcd uitli latgo pig- 
meiit-confaimiig monomulcar cells In smtteied foci the sinus was icplaced by 
fibrous tissue iicli m tlic»c pigmented tells Only an ott.asional node showed 
marked fragmentation of Ivmphotjtes Plasma tells often made nji fiom about 
one-si\th to onofoiiith of the celliilai element Follicles with gciminnl ccnteis 
were alwajs present, but weic apiiarcntly detleased in number often showing 
only one or two m a cioss section (figs 3 and I) No consistent ebange in blood 
vessels was noted 

The bone raaiiow was of noimal cellulnrity without clotettable matuiation 
abnormalities 


DIScaSSION 

The dehxeranco of effective ladintion to an mopeiable bladdei cancel and the 
regional nodes by tonventioiial radiation therapy has well-known limitations, 
particularly the damaging cITcot on adjacent stuictures The method used in this 
expeument seems to accomplish well locahred effect on the urinary bladder of 
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dogs. At the same time, appreciable radiation is delivered to the regional Ijmiph 
nodes and a minimal amount of actiidty is detectable elsewhere in the bod3^ If a 
higher level dosage of activity were used, one might expect more necrosis at the 
injection site and higher concentrations of activity in the Ijunph nodes. 

Direct injection of colloidal into tumors has been done vith reported 
success.^®’ The major defect in this method has been the unei’-en dispersion 
of the radioactive particles, thus failing to deliver uniform radiation. Results will 
undoubtedly be improved with the development of better techniques. 

It is important to remember that these were healthy dogs without carcinoma. 
In the event the Ij’-mphatics are “plugged” with metastatic emboli, it is quite 
possible that the localization in the 13'mph nodes would not be so concentrated, 
or may not have resulted at all. The onty wa3’- we know to prove this would be 
by cUnical application and trial. 

SUMMARY AND CONCLUSIONS 

A colloidal solution of Au’®® was injected intramurally into the urinaiy bladder 
of 12 dogs. 

Assay and histologic studies were made on dogs sacrificed at various time in¬ 
tervals ranging from five to fifteen days. 

Concentrations of radioactivity were found to be consistent^’- high at the site 
of injection as well as in the trigone of the urinaiy bladder and in the regional 
l3miph nodes. 

Radiogold produced necrosis of the urinar3’- bladder wall at the site of injection. 
Minor changes were noted in the regional l3Tnph nodes. 

These results suggest the possibility of a chnical trial in patients with inopera¬ 
ble bladder carcinoma. Palliation might be afforded these patients if a sufficiently 
large amount of isotope were utilized creating an effective radiation dose. 

Hahn, P. F. and Sheppard, C. W.: Ann. Int. Med., 28: 598,1948. 

Flocks, R. H. et al.: Loc. cit. 

Sherman, A. I., Nolan, J. F. and Allen, W. M.: Loc. cit. 
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EXTERNAL URETHRAL MEATOTOMY IX THE FEMALE 

Noiiiioiixr, 11 i’o\vr,i,L 

From Department of Urologtt, Dniflor rnnernittf Collcne of Mrdtcine, Houston, Texar 

External urethral mcatotomy in the female is an easy procedure that icquiies 
little time, only a few instruments, and gives excellent lesults. Complications 
arc infrequent and minimal when they do occur. Tlic indication for this pro¬ 
cedure is stricture or stenosis of the female e.xfcrnnl uielhial meatus that docs 
not tolerate comfortably a 30F sound. Meatotomy is done by cutting the 
posterior lip of the mc.atus at (5 o'clock (on the face of a clock) at the uicthro- 
vagina! juncture. An alternate method is to produce a “rishmoiith" pair of in¬ 
cisions at 4 and 8 o’clock (on the face of a clock). Either piocediiic gives good 
results 

The technique (figs. 1 to 3) consists of injecting about )) cc of 1 percent nova- 
cain Mith a sharp, short beveled hypcKlermie neerlle at (i o’clock on the circum¬ 
ference of the meatus. Occasionally it is necessary to “iron out” the urethral 
meatus vith a small sound. After the original injection a .small amount of nova- 
caiii is infiltrated quickly along the floor of the urethra at 0 o’clock and at o and 
7 o’clock. One half to p-i cc of 1 per cent novocain is suflicient. A.s soon ns a 
“bleb” has been raided the rest of the procedure is painless practically. After the 
sound is removed, a straight hemostat is clamped onto the posterior lip of the 
meatus, and extending into the uiethia from J-fo to inch. It is betterto do too 
little than too much, and occasionally a second procedure will be necessary to 
secure an adequate opening. This hemostat is left on for 30 seconds to give 
adequate hemostasis. It is then removed gently and a pair of straight scissors 



I'lo 1 Sliowjng all instruments necessary for pioccdurc 

^ annual meeting, Southeastern Section of American Urological Association, 
Havana, Cuba, Maich 2G-29, 1953 
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Fig 2 Lithotomy position shoeing female genitalia and meatal stiictuie B, \iith a 
30F sound inserted thiough stiictured uiethra C, injection of 1 pei cent novocain into pos- 
tenoi lip of meatus D, bullous swelling following novocain injection 

used to cut along the indentation caused by the hemostat clamping of the tissues. 
Nos. 24 , 26 , 28 and 30 sounds are then introduced into the urethra. If there is any 
“hang” as a sound is passed a small electric cautery tip (“electric needle”) is used 
to enlarge the incision and to secure hemostasis. This is pamless provided the 
steam is not allowed to accumulate around the vulva. An assistant holds the 
sound Avhile the left forefinger and middle finger of the operator keep the labia 
apart sufficientl5'^ so that no heat or steam can cause discomfort to the patient. 
Because the small blade used for the electric cauteiy heats and cools veiy quickly 
only a fraction of a second is needed to cut or to coagulate bleeding A 30 F 
sound should pass without anji hanging. A small pledget of cotton is inserted 
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Fi(i, 3-/I, gn^ittal vio\\ glioainp hcinostnt ii))|)lic<! on distal inch of posterior Iip of 
cams II, fiaKittal view shouiiiR rcissorscultinK “damped’' area of posterior Iip of meatus, 
e, use of ciectnc cautery tip to control hleetiinc 1), s.iniffal vieu with finger pressing 
cotton against cut meatus t. i o 

into the vagina beneath the ctil meatua. The patient is told to lemovo the cotton 
befoie .she urinates. If there is any bleeding after urination, .she is to le-insert 
anothoi pledget of cotton and to compress the cotton and meatus against the 
symphj’sis by finger piessuie. Cotton is kept in as long as tbcrc is any bleeding 
after uiination. Some patients will bleed cacli time they urinate for soveial daj'S, 
others will not bleed at all. Still others will have an occasional show of blood and 
will have to wear a piece of cotton during the next ten days It is possible bv this 
method to control the rare case of liemorrhnge that occurs. Sometimes digital 
compressions of the meatus against the symphysis pubis will be required for a 
period of three or four minutes befoie hemostasis is seemed. Onb’ twice has the 
author had to re-inject the area with novocain and fulguiate a paiticularly 
troublesome bleeder. 

801 Hermann Professional Bldg., Houston 25, Texas 
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The microscopic appearance of this type is characterized by reaction without 
gland formation or with only a tendency to gland formation. In its acute phase, 
there is moderate to marked edema of transitional mucosa and submucosa, in¬ 
creased vascularity of the mucosa and submucosa with a minimal number of 
inflammatory cells (fig. 1 , 4 ). The less acute phase of the granular type shows an 
increased number of lymphoid elements and less vascularity. 

The second type is the acute edematous or the acute potypoid type. This is 




Fig. 2. A, section of subacute glandular urethritis showing marked gland formation, 
increased vascularitj' with moderate amount of lymphocjdic infiltration. B, more chronic 
phase of subacute glandular reaction. Note marked h'mphoid reaction, almost gland-like 
in character, less vascularity, and minimal edema of submucosa. 



uui:Tnnrns in 


3!):) 





Fio. 3. Section from hc.ildl Rlnmlulnr urfllirilis. SquMmous mclapln-sin nml marked 
lymphoid inliltrnlion arc cliaracleriatir of type. 


a marked ipflammatory rc.aetioii. Here tlic iwico«a 1ms a irolypoid npiJcnrnncc 
and is diffthscly red and edematous. The niicro‘'coi>io .section sliorv.s marked edema 
of the mucosa with marked vascularity. Chronic inflammatoi'y elements ate 
absent. Here the glandular structure is evident (fig. 1, /i). 

The third type i.s the suh.siding or subacute change with a i)olypoid-like aj)- 
pcarance, the so-called hyperplastic ttib. Here the tal) shows a red vascular base 
with cither edema of the tip of the polyps or a complete normal cpithelizatiou 
of it. Some of the tabs are very large, some are only filamentous in appearance. 

The microscopic section in thi.s type is characterized by gland formation or 
p.seudo-gland formation where in many instances the lumina arc filled with acido¬ 
philic mucin. In the more acute reaction there is edema of the mucosa, modciatc 
to severe edema of the submuco.so, the ve.'-sel.s of the muco.sa are both large and 
small, and there is a minimal lymphoid infiltration (fig. 2, /I). Ihe le.ss acute 
reaction is manifested by less edema and an increase in the amount of lympho¬ 
cytic infiltration even to the appearance of lymph gland formation (fig. 2, B). 

The fourth type or the healed stage .shows the polypoid structure entirely 
epithelized with normal-appearing mucosa or abnormally pale mucosa. On sec¬ 
tion there is seen squamous metaplasia with minimal to no edema of the mucosa 
and submucosa and a marked lymphoid infiltration with a minimal number of 
vc.sscls (fig, 3). 


ansuoTS or tiik study 

The 51 patients who were treated locally received dilatation and the gamut 
of local administration including the following: 34^— 2 per cent AgNOa; 3^— 
5pcreentProt.argol;Furacin 1:2 and 1:6 dilution; and a 1 per cent Terraroyoin 
solution. 
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Seventeen cases were classified as granular, and of these only four failed to 
clear completely as to the appearance of the urethra, symptoms, and recurrences 
over a 1-year period. This group received an average of 5 treatments per patient, 
a figure somewhat above the actual average because one patient received a total 
of 19 treatments. Of the four who failed, one patient had diabetes and one other 
had chronic pyelonephritis. 

Four cases were of the acute glandular type; one cleared completely and the 
other three subsided ivith only minimal evidence of the severe reaction after 
three treatments. 

Twenty-eight patients were described as the subacute glandular type. Of this 




" • ‘t* ''-t 



Fig. 4. A, section taken immedrately after fulguration of granular urethritis E.xtensive 
destruction of tissue is evident. B, urethra that had been fulgurated in granular stage b 
months previously. 



ummiitiTis IX ri;MAi,i; 


3<)- 


group, in only 3 cases did the urethra return to normal, and these were dcscrihed 
as small rilamentous tabs. This Rioup received an averaKC of eij;ht treatments 
per patient. 

Two patients were ela.ssified in the healed group. One of thc.-e .showed no 
change, the other cleared with local medication iuid e.strogen .sup|)ositories. 

A detailed endosco])ic de.scription of each of the 2.3 patient.s on whom biopsies 
wore taken with the pathologistV de.'-cription of the biopsy was compiled. Tlic 
conclusions were those reached in the ela.ssitication, and because it entails seven 
pages is not included. 

Having c.stablished the comparison between the endoscopic ai)])carancc and 
the pathological specimen we then wanted to determine what types of response.s 
might he anticijiated from the two basic forms of therapy on each of the types 
of urethritis by taking biopsies immediately after treatment. We used 2 per 


‘ * -V' .S , 



tensivp floo}’ section from acute Rlanclular urethritis immediately after fulguration. Ex- 
j ^^g^iu noted. B, biopsy after upplicution of 2 per cent silver nitrate on 
glandular urethritis. Silver stain ma3' be seen over tips of glands. 
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cent silver nitrate for maximum penetration and staining. The results are in¬ 
cluded in the discussion. 

DISCUSSION 

The granular stage shows an increased vascularity with minimal inflammatory 
cells and no metaplasia but, most important, no glands or only a tendency to 
form glands. This type responds to almost any form of therapy, drugs in the 
young and mild local therapy in the older patient. These patients need not be 
subjected to urethral fulguration. Figure 4, A shows a section from a granular 
urethra after fulguration. One notes destruction of the mucosa and submucosa, 
leaidng onl}^ charring and muscle fibers. T^fliile the mucosa will eventually return 
to normal, figure 4, B shows granular urethra 6 months after fulguration; the 
morbidity required is rarelj’’ necessar 3 L It is evident also that a local medication 
can come in contact with the mucosa sufficientty to remove the granular reaction. 
The acute glandular type is an acute reaction and should be treated as such with 
antibiotics and mild local therapy. Our clinical experience shows that the ma¬ 
jority will clear, but if they persist in the subacute form they then should be 
treated as such. In figure 5, A the excessive destruction caused by fulguration 
is evident and generalty results in more morbidity than necessary for this tjqie 
of pathological change. 

With the subacute glandular reaction the response to local medication is 
poor due to the obvious difficulty of anj’^ medication reaching beyond the tips of 
the glands. Figure 5, B shows sections taken after the application of 2 per cent 
silver nitrate on a swab revealing that the medication reaches only a small 
portion of the tissue taken for biopsy. Figure 6 shows the good results by ful¬ 
guration without extensive destruction of the musculature. 

The healed, or chronic, stage with squamous metaplasia and marked infiltra- 



Fig. 6. Post-fulguration biopsj" of subacute glandular urethritis showing destruction of 
glandular elements without extensive destruction of submucosa. 
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(ion of Ijmphoid tisiuo usually is resistant to any form of local therapy and is a 
questionable source of irritation and reflected pains. AVe feel that patients uitli 
this condition <-liould not recoi\c local therapy unless the sjmptoms per se can 
he shonn definitely to he referred from the urcthia'- and then they should be 
tre.ited by fulguration or resection 

COSri.LSION 

Correlation has been slionn between the gross appcaiance of urethritis and 
the microscopic classification of biopsies taken from the lesion 
An adequate number of patients presented .show this correlation 
The mild reaction and the more sc\er<‘ acute reaction in young women should 
be treated (onscr\ati\cly by local therapy. 

More common arc those with large tabs which failed to respond m general to 
local thora]iy and who should be treated b\ fulguration 
The chronic, or healed, stage usually being nonamciiable to loial therapy, 
should he treated by fulguration or resection. 

AVc want to c\prcss our thaiik.s to the Department of Surgical Pathologj', 
AVashmgton Unixersity, and particularly to Dr. Vernon Pettit, who roMcwed all 
of our tissue specimens 

” Powell, K At, and Wnttenherg, C A To be puhhsjied 
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PEYRONIE’S DISEASE: CORTISONE-HYALURONIDASE-HYDRO- 

CORTISONE THERAPY 

HENRY BODNER, ALLAN H. HOWARD and JOSEPH H. KAPLAN 

Since the original description by Peyronie in 1743, the disease which bears his 
name has been described, variously, as follows; Fibrous cavernositis, fibrous 
plaques of the penis, chronic cavernositis, fibrous sclerosis and plastic induration 
of the corpora cavernosa. This preliminary report deals with the results of therapy 
with adreno-cortical hormones in 16 patients with Peyronie’s disease and one 
additional case in which hyaluronidase alone was used. 

The etiology, pathology, symptoms and treatment of Peyronie’s disease has 
been adequately reviewed bj'- Dr. Wesson* and b}"- Dr. Burford- in the more recent 
medical literature. We shall, therefore, in this presentation emphasize the therapy 
in plastic induration of the corpora cavernosa. Wesson stated that “any phallus 
when turgid or partiallj'- so, that has a tendency to be deflected in any part away 
from a mathematical straight line is a potential case of plastic induration.” Pain 
with erection is a sj^ptom of alarming importance to the average egoistic male. 
Due to the necessity of frequent daily handling of the penis, the deviation from 
the normal is readily ascertained. Therefore, curvature of the penis, pain with 
erection and palpation of the fibrous plaques in the penis are the sjmiptoms of 
primary importance which stimulate the patient to seek medical aid and are 
signs and symptoms evaluated before and after therapy. 

The treatment of plastic induration of the corpora cavernosa as suggested in 
the literature has been extremely varied. Topical applications of iodine, mercuiy, 
camphor, iodoform; iodides and arsenic internally, massive doses of vitamin E; 
fibrolysin injected hypodermically into the lesion; diathermjq electrotysis and 
ultra-violet light; x-ray therapy; radium therapy; surgical excision of the fibrous 
plaque; and combination of the aforementioned have all been used. It is a fore¬ 
gone conclusion that, in any condition in which a varied number of therapeutic 
agents are used for therapy, that each method in itself is ineffective in providing 
a desired result. 

Scott® in a series of 33 cases reported that slightl}'" over 80 per cent of patients 
showed at least some response to tocopherol therapy. In Burford’s series of 47 
cases, 72.4 per cent were either cured or improved by radium therap 3 ^ Lowsley 
concludes that Peyronie’s disease is curable by surgery if the plaque formation 
is not too extensive. He condemns radiation. 

This study includes 17 patients and was started in March 1951. There were 
two patients in the third decade, three patients in the fourth decade, ten patients 
in the fifth decade and two patients in the sixth decade. The youngest patient 
was 35 years of age and the oldest 66. In this group of 17 patients, 12 complained 

Read at annual meeting, Western Section of American Urological Association, San 

Francisco, April 27-30, 1953. t tt t 

’ Wesson, M. B.; Peyronie’s disease (plastic induration): Cause and treatment. J. Urol., 

49: 350-356,’l943. „ , ^ u 

^Burford, C. E., Glenn, J. E. and Burford, E. H.: Fibrous cavernositis: Further ob¬ 
servation mth report of 31 additional cases. J. Urol., 66: 118-120, 1946. 

3 Scott, William Wallace: Ann. New York Acad. Sc., 52: 390-396, 1949. 
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Tahij 1 /laiills 0 / Ircalmcnt iril/i cortisone, hvtlrocorttsonc, cortisone nml hijatiiromdasc, 
amt hijaluroniilnse in 17 eases of Pciironic’i disease 
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Tabli. 2 r^cct of cortisone, cortisone and hi/nliirontdasc, hydroeortone and liyaliironidase 
on the ciiriatiirc of penis produced by Peyronie's disease in 15 cases 
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Tahif 3 Effect of cortisone, cortisone and hyaliiromdnse, hydrocortonc and hyiiliironidasc 
oil pom lit pcniR proiiucctl 61; Ptyroiitc's ihgcoif in 12 eases 
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9 
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2 j 
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Total 

1 ^ 

9 1 

3 1 
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of painful erections and 15 were aiiaie of tunatuie of the poms during ercttions 
A plaque, palpated m all 17 patients, \nricd in sire from about Ijj \ 1 cm to 
iniolvement of the entire dorsum of the penis Thice patients had been treated 
'Mth alpha tocopherol, tiio had leceiicd \-raj theinpj, one diathermy, one 
radium and one patient had been treated with singerj plus estrogens The pa¬ 
tients m this study were di\ ided into the following three groups (tables 1, 2, 3)' 
those treated with cortisone,* cortisone and lij'aluionidase* and hjdrocortisone® 
One patient, m addition was treated -with hyaluronidase alone A couise of 
therapy arbitrarily consisted of 25 mg of the selected dnig once wceUj’ with 
cc of 1 per cent no\ ocaine for a total of 10 weeks In the 5 patients who leceived 
hyaluronidase in addition, 150 turbidity reducing unit dosage was used Upon 

* Giles, R G Urol <S. Cutan Rev , 61 399,1947 
liowslej , O S and Bojee W H Further experiences vith an operition for cure of 
s^discase J Urol , 63: SSS-S99, 1950 Lowsle>,0 S and Gentile, A J Urol, 

Duncan, Govan and HufTner, J Inhibitorj effect of cortisone on stric 
lures of urologic tract Surg , Gj nec X Obst. 95‘ 446-451, 1952 
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the completion of one course of therapy, for the following 30 days, the plaque 
was evaluated from the standpoint of pain, curvature and size. Patients Avere 
selected for more than one course of therapy if the plaque or the symptoms it 
produced were unchanged or only slightly improved. In no instance was more 
than four courses of therapy given. It was our impression that 25 mg. of cortisone 
or hydrocortisone given at weekly intervals would not produce any untoward reac¬ 
tions. Six patients had been treated with one course, 8 patients Avith tAvo courses, 
one AA'ith three courses and 2 patients AA'ith four courses of therapy. 

Whenever possible the size of the plaque AA'as measured and recorded. An 
attempt Avas made also to eA'^aluate the consistencj’’ of the plaque insofar as 
finnness Avas concerned, that is, if a plaque felt more pliable after therapy. The 
duration of the symptoms of these patients AA'hen first reporting for care Avas 
consistent AAuth that in the literature. 

A 10 cc Luer-Lok syringe on a 21 or 22 gauge needle aa'rs emploj’’ed to inject 
the medication into the plaque. The forefinger and thumb of the left hand grasped 
the plaque and the needle Avas then inserted directly into the middle of the lesion. 
In most instances it Avas necessarj”- to exert a great deal of pressure on the piston 
of the syringe to inject the medication into the plaque. On some feAV occasions it 
AA^as necessary to begin therap}’- in the lateral aspect of the plaque, since it Avas 
impossible to inject the dmgs directly into the lesion. After tAvo or three treat¬ 
ments, less pressure A\'as required for injection. 

The results in those treated AAUtli cortisone alone Avere good in three and im¬ 
proved in five. In those treated AA'ith cortisone plus hjmluronidase the results Avere 
good in tAVO, improved in tAVo and poor in one. In those treated Avith hydro¬ 
cortisone the results were good in one and improved in tAvo. The patient treated 
with hyaluronidase alone shoAved no change. In the entiz’e series irrespective of 
the type of medication used, the results are as folloAA's; Good in six, improved in 
nine and poor in tAvo. One patient treated AA'ith hyaluronidase alone stated there 
was no improA'ement AA'hatsoeA'er. One patient classified as a failure had marked 
decrease in pain, but there Avas no change in the amount of curvature and he AA'as 
still unable to haA'e intercourse. Therefore, AA'ith eA'aluation from the standpoint 
of the pain, curA'ature and size of the plaque, AA'e may conclude that aa'c have 
demonstrated improA'ement in 16 out of 17 patients. Of the tAvo patients classified 
as poor results, one had tAVO courses of therapj' and the other had one course of 
therapy. 

Statistics in a small series of cases are inconclusiA'e. HoAvever, from preliminary 
investigation it is apparent that adrenocortical hormones, cortisone and hydro¬ 
cortisone are effective agents in the treatment of Peyronie’s disease. Hydro¬ 
cortisone is, perhaps, CA'en more effectiA'e than cortisone if Ave may base this 
conclusion on the results obtained in one case in Avhich the fibrous plaque com¬ 
pletely disappeared after three injections of 25 mg. each of hydrocortisone. 
Hyaluronidase did not effect any change in the size of the plaque in the one case 
in AA'hich it aa'rs exclusiA'ely used. There AA'ere no toxic effects noted in any of the 
patients included in this study. One-half of the patients in this series had poor 
response to previous types of therapy. HoAvever all of these patients improved 
on cortisone and hj'drocortisone therapy. 
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If was oiir impression tlmt flic patients who were subjected to tlirec and four 
courses of therapy invariably demonstrated better results insofar as curvntiirc, 
pain and the size of the plaques. One cid)ic centimeter (25 mg.) of hj’drocortisonc 
with cc of novocain injected dircctlj- into the fibrous ]ilnquc for a period of 
10 to 40 cousee.utivo weeks is the recommended therapy. Ilyaluronidasc should 
also be used. 

Further study with a larger number of patients over a longer period of time 
is warranted. 

0333 Wihhirc Blvil., JjOS Augdrs, CaliJ. 
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TERATOMA TESTIS: REPORT OF 100 CONSECUTIVE CASES 

Col. jack W. SCHWARTZ (MC) and Capt. NICHOLAS MALLIS (MC) 

From the Urological Section, Lcllerman Army Hospital, San Francisco, Calif. 

This studj" has been undertaken to evaluate clinical^'- an open series of 100 
consecutive malignant tumors of the testicle seen at Letterman Army Hospital 
between the years 1945 and 1952, inclusive. Testicular tumor presents a much 
higher incidence of admission in militaiy hospitals than in civilian institutions. 
During the 8 - 3 ^ear period studied, testicular malignancy’- represented .007 per 
cent of all admissions to the hospital, 3.5 per cent of all malignancies, and 36 
per cent of all malignant urogenital neoplasms. 

CLASSIFIC.4TION 

Fi’iedman and Moore’s' pathological classification of teratoma testis has been 
used in this stud 3 \ The results are shown in figure 1 . Multiple sections were taken 
of all tumors and when mixed elements were found the tumor was classified under 
its most malignant character, disregarding the most pre^'alent cell ty’pe. In many 
cases thorough study’ of “pure” seminoma has revealed other elements. It is 
noteworthy’ that metastatic lesions found at autopsy frequently’ present a more 
malignant cell pattern than the primary. The distribution in this series is some¬ 
what at variance with Friedman and Moore’s study’ of 922 cases, embry’onal 
carcinoma representing 48 per cent of our series whereas it was found in only 
19 per cent of theirs. 

DISTRIBUTION 

The average age in the entire series was 28.7 y’ears, the y’oungest being 16 
and the oldest 53 (table 1). All cases occurred in soldiers. The average age of the 
seminoma patients was slightly’ higher than in the other groups. The right testis 
was involved in 56 and the left in 44. One case was bilateral; the second tumor, 
a teratocarcinoma, developing 6 y’ears after the first which was an embry’onal 
carcinoma. One case occurred in a Negro. The low incidence of this lesion in 
Negroes was stressed by’ Merren, Vest and Lupton.- 

Two tumors occurred in undescended testes and two were found in previously 
operated cry’ptorchid testes. The relationship of malignancy’ to maldescent has 
been the subject of considerable controversy, but it is our impression that ar¬ 
rested descent is not a predisposing factor in development of testicular tumor. 
Carroll,^ in his scholarly statistical study of this subject, concluded that the 
alleged higher incidence of testicular tumor in cry’ptorchids cannot be accepted 
and should not affect the decision for orchiopexy or orchiectomy. 


S-rMPTOJIATOnOGY 

There are no pathognomonic symptoms. Painless swelling is the most common 
symptom. This complaint ivas presented on admission by 67 patients. The swell- 

Read at annual meeting, Western Section of American Urological Association, San 
Francisco, April 27-30, 1953. 

' Friedman, N. B. and Moore, R. A.: Mil. Surg., 99:5/3,1946. 

2 IHerren, D. D., Vest, S. A. and Lupton, C. H., Jr.: J. Urol., 66: 128,1951. 

= Carroll, W. A.; J. Urol., 61:396,1949. 
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ing may vary from a tiny irregular nodule to n large film unifoim tumoi. The 
conformation of a tumor docs not suggest tlic histological diagnosis, noi does its 
size affect the prognosis. 

A history of trauma to the involved orchid was elicited from 19 patients. The 
role of trauma in relation to etiolog}' is uncertain. It may, however, call to the 
attention of the patient a pic-existing swelling. 

The initial symptoms may be associated "with metastasis. Six of our patients 
presented themselves ith metastatic symptoms. Gynecomastia should lead one 
to suspect a hormone producing tumor, and when associated with a testicular 
neoplasm it is an unfavorable prognostic finding except in the case of inter¬ 
stitial cell tumor. Table 2 lists the piesenting symptoms in this series. 
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TERATOMA TESTIS: REPORT OF 100 CONSECUTIVE CASES 

Col. jack W. SCHWARTZ (MC) and Capt. NICHOLAS IMALLIS (MC) 

From the Urological Section, Lcttcrman Army Hospital, San Francisco, Calif. 

This study has been undertaken to evaluate clinical^'- an open series of 100 
consecutive malignant tumors of the testicle seen at Letterman Aim}'- Hospital 
beUveen the years 1945 and 1952, inclusive. Testicular tumor presents a much 
higher incidence of admission in militar}’- hospitals than in civilian institutions. 
During the 8-year period studied, testicular malignancy represented .007 per 
cent of all admissions to the hospital, 3.5 per cent of all malignancies, and 36 
per cent of all malignant urogenital neoplasms. 

CLASSIFICATION 

Friedman and Moore’s' pathological classification of teratoma testis has been 
used in this stud}'. The results are shown in figure 1. Multiple sections were taken 
of all tumors and Avhen mixed elements were found the tumor Avas classified under 
its most malignant character, disregarding the most prevalent cell type. In many 
cases thorough study of “pure” seminoma has revealed other elements. It is 
noteAvorth}’- that metastatic lesions found at autopsy frequently present a more 
malignant cell pattern than the primary. The distribution in this series is some- 
AA'hat at A'ariance Avith Friedman and Moore’s study of 922 cases, embryonal 
carcinoma representing 48 per cent of our series AA'hereas it Avas found in only 
19 per cent of theirs. 

DISTRIBUTION 

The average age in the entire series aa'rs 28.7 years, the youngest being 16 
and the oldest 53 (table 1). All cases occuri’ed in soldiers. The aA'erage age of the 
seminoma patients Avas slightly higher than in the other groups. The right testis 
Avas inA'olved in 56 and the left in 44. One case AA’as bilateral; the second tumor, 
a teratocarcinoma, developing 6 years after the first Avhich Avas an embryonal 
carcinoma. One case occurred in a Negro. The Ioav incidence of this lesion in 
Negroes Avas stressed by Merren, Vest and Lupton.- 

Tavo tumors occurred in undescended testes and tAvo Avere found in preA'iousl}’ 
operated cryptorchid testes. The relationship of malignancy to maldescent has 
been the subject of considerable controversy, but it is our impression that ar¬ 
rested descent is not a predisposing factor in development of testicular tumor. 
Carroll,® in his scholarly statistical study of this subject, concluded that the 
alleged higher incidence of testicular tumor in cryptorchids cannot be accepted 
and should not affect the decision for orchiopexy or orchiectomy. 

SYMPTOMATOLOGY 

There are no pathognomonic symptoms. Painless SAA'elling is the most common 
symptom. This complaint Avas presented on admission by 67 patients. The SAA'ell- 

Read at annual meeting, Western Section of American Urological Association, San 
Francisco, April 27-30, 1953. 

1 Friedman, N. B. and Moore, R. A.: Mil. Surg., 99:573,1946. 

2 Merren, D. D., Vest, S, A. and Lupton, C. H., Jr.: J. Urol., 66:128,1951. 

3 Carroll, W. A.: J. Urol., 61:396,1949. 
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Taiii.i: I. Slirnial nf s/iiiinH,» mela<ilmts on admission 
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bite of transcptioii. Eiglit bcmiiiomas, II toralocaicinoma.«, 17 embryonal cari'i- 
nomas, 2 choriocarcinomas and one adult teratoma eomprised this group. 

Of the 01 patients who were free of «lemon.sfruble metastasis on admission, 
20 later developed metastasis after treatment. Of this number 23 arc known to 
be dead. Inguinal and femoral node metastasis oeeurred in only one case, that 
in a surgically corrected cryptorchid with e.vlension of the tumor to the scrotal 
tissues. 

Metastasis occurs by way of the lymphatics as a general rule, to tlie peri¬ 
aortic, mediastinal and supraclavicular nodes. Choriocarcinoma usually spreads 
by blood stream invasion. Pulmonarj- mctastascs arc common but other visceral 
.spread occurs only infrequently c.xcept as a terminal manifc.slation.nony metas- 
tases are uncommon. 


SUIlVIVAl/ 

The patients in this series have been followed from 1 montli to S years. Three 
have been lost to follow-up. Of the remainder 00 are alive, but 5 of these, one 
teratocarcinoma and 4 embryonal carcinomas, have metastasis. Thirty-eight 
patients are alive and well 2 years after treatment, and 24 over 5 years. Of the 
GO living patients, 21 had metastasis on admission (table 4). Of the 37 who died, 
30 or 81 per cent succumbed within the first 2 j’cars. Metastasis developed in 
20 who were free of metastasis on ndmi.ssion, and only three of this group are 
now alive, one 7 years, one 20 months, and the third 11 months. The last is at 
present hospitalized with extensive metastasis. 

Survival is much higher with seminoma, 90 per cent of our cases being alive. 
The survival rates of embryonal carcinoma and teratocarcinoma are 44 per cent 
and 48 per cent respectively in this series. Tlic 3 cases of choriocarcinoma died 
uithin G months. One of the 2 adult teratomas died within one year with autopsy 

ndings of choriocarcinoma; the other is alive and well over 5 years (tables 5 
and 0). 
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Table 5. Total dead 


DIAGNOSIS 

DEATHS 

DIED LESS 

1 YR. 

DIED IN 
1-2 YRS 

DIED IV 
2-3 YRS 

DIED IN 
3-4 \RS 

DIED IN 
4-5 YRS 

DIED AFTER 
5 YRS 

No 

% 

No 

% 

No 

% 
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Seminoma 

2 

10 

0 

0 
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0 
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Embr^mnal carcinoma 
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48 
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1 
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1 
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Interstitial-cell tumor 

0 














Total 
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T\ble 6. Overall suivival 
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Total 

60 

62 
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38 
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14 

8 

6 

3 

5 

24 
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Of the 8 patients undergoing retroperitoneal node dissection, five had positive 
nodes. Of these five all are alive, two with extensiA^e metastasis at this time. Taa'O 
of those liAung Avere seminomas. The fifth, a teratocarciiioma, has been folloAA'ed 
less than a j'^ear smee operation. Of the thi’ee AA'ith negative nodes, tAvo, both 
seminomas, are dead from later metastasis. All 8 patients received postoperatiA'-e 
radiation. 

Our OA^erall survival rate of 62 per cent is relativelj^ high, but 22 of the living 
cases, fiA'-e shoAAung metastasis at this time, have been folloAved less than 2 j'-ears. 

TREATMENT 

Ninet}'^ cases Avere treated bj'' simple orchiectomy and postoperatiA^e radiation. 
Orchiectomy is performed by ligation and transection of the cord in the inguinal 
canal at the level of the internal ring Avith delivery of the testis through the in¬ 
guinal Avound. Eight patients had the CheA’-assu operation, all eight receiAung 
postoperatiA^e radiation. Tayo patients AA'ere admitted in a terminal state and le- 
ceived no therapy. No patient received preoperative radiation. 

The histological classification of a testicular tumor and the location and ex- 
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tent of metastascs are of vital importance in planning a course of radiation 
therapy and in predicting the probable results of such treatment. 

Pure seminoma (probably rare) wtli limited involvement of lymph nodes 
along the iliac arteries and aorta is most amenable to radiation treatment, and 
excellent results may bo e.xpcctcd in a high percentage of cases. The seminoma, 
although histologically undilTercntiated and anaplastic has a relatively long 
natural history and is the most sensitive of the tumors of the testis. It is be¬ 
lieved that a tissue dose of lOOOr administered in 2 weeks’ time is lethal to the 
cells of pure seminoma; however, in order to insure a better margin of safety 
the tumor dose should probabl 3 ' never be less than 2000r in 3-4 weeks. 

Malignant tumors of the testis, other than seminoma, arc more resistant to 
radiation. The lethal dose for these tumors is estimated to be 4000r or more. 
This approaches the tolerance of surrounding normal tissue, and serious post¬ 
irradiation effects can be anticipated if that dosage, given in a period of 3-4 
weeks, is exceeded. 

When metastascs arc confined to the retroperitoneal Ij-mph nodes below the 
level of the renal pedicles, a course of irradiation in which a tumor dose of 2500- 
3000r (2000r in seminoma) is delivered through anterior and posterior opposing 
fields in a period of 3—1 weeks may be considered satisfactory treatment. WHien 
metastascs are known to be in nodes at the level of the renal pedicles the question 
of prophylactic treatment of the mediastinum and left sternoclavicular region 
arises. The general condition of patients who have received a full course of radi¬ 
ation treatment to the retroperitoneal lymph nodes is occasionally such that 
they cannot very well tolerate a full course of treatment to the mediastinum and 
the decision is frequently made to treat only the left stemoclarncular area initially 
and the mediastinum at a later date. Rarely does a patient with mediastinal 
lymph node involvement survive veiy long in spite of heavy doses of radiation. 
The exceptions, however, make the effort worthwhile. 

In calculating tumor dosages to the retroperitoneal nodes along the aorta 
and iliac arteries, it must be remembered that they lie at varying depths from 
the surface of the abdomen and/or back. Adequate, but not e.xcessive, dosages 
must be delivered to the nodes at each level. 

X-rays in the supervoltage range (1000 IC\^) offer some advantage over radi¬ 
ations produced at 250 ICV in that tumor doses may be delivered in a shorter 
period of time without increasing the danger to skin and other normal tissue. 

TBB.VTMENT OF LATE METAST.ASES 

Metastases which develop after treatment are usually resistant to all types of 
therapy. Some palliation may be obtained with radiation. Two cases, both tera- 
tocarcinoma, were treated by lobectomy for removal of a solitary pulmonary 
metastasis. One of these patients is alive 32 months since this operation with no 
other evidence of metastasis. 

In two patients with extensive metastasis the opposite normal testis was re¬ 
moved because of favorable response with this procedure reported by Shivers,'’ 

‘ Shivera. C. H. dcT.: J. Urol., 61: S39,1945. 
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McClelland,® Saleely,^ and others,® but in neither instance was the fatal outcome 
delayed. 

Nitrogen mustard, ACTH, cortisone and estrogens, have all been used in 
terminal cases with equivocal results in some patients and none has shown 
more than temporary improvement. 

COMMENTS 

It is our belief that routine retroperitoneal node dissection in testicular tumor 
has not materially altered the survival rates. When one considers the high in¬ 
cidence of contralateral node involvement, the technical difficulty of exposing 
the “critical area” in the region of the renal pedicles without relying on heroic 
incisions, and the likelihood of pre-existing embolic seeding of mediastinal and 
supraclavicular nodes, the justification for subjecting patients to the ordeals 
of such a major surgical procedure seems hardly warranted. As a policy, we 
recommend the Chevassu operation only when cord structures histologically 
show tumor invasion without evidence of any other metastases and when the 
tumor type is other than seminoma, interstitial cell tumor or choriocarcinoma. 
All tumors are postoperatively radiated except the rare interstitial cell tumor 
which is cUnically benign. 

The critical period in testicular tumors is the first two years. Well over 90 
per cent surviving this period are “cured.” The demonstration of metastasis 
on admission does not necessarily offer a hopeless prognosis. Of our 39 cases 
fitting this description, 21 are alive, 11 over 5 years. Conversely, metastasis 
appearing after treatment offers a very serious outlook, 23 of our 26 patients 
in that category having died within 2 years. 

The major hope of reducing the high mortality of this tumor lies not in more 
refined surgical techniques or in more powerful radiation devices, but in earher 
recognition of the lesion. 

' Me Clelland, J. C.: J. Urol., 49:31,1943. 

’’ Saleely, E. R.: Ann. Surg., 119 : 262,1944. 

® Wesson, M. B.: Tr. Am. Ass. G-U Surg. 32:347-358,1939. 
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TUMORS OF THE TESTIS: ANALYSIS OF SO CASES 
GILBERT J. THOMAS and ARTHUR J. BISCHOFF 

From the Surpical Service iUrohpy), General Medical and Surgical Hospital, 
Veterans Administration Center, and the Department of Surgery {Urology), 
University oj California, Los Angeles, Calif. 

Cancer is a challenge not only to the physician and the surgeon, but also to the 
scientist. The problem is still shrouded in many my.stcries. New theories, ns yet 
immature, may enable us to penetrate the fog. Atomic research has provided a 
fresh approach to diagnosis and trc.atmcnt of cancer; it may oven lead to un¬ 
veiling its cause. 

Advances in diagnosis and treatment of cancer depend not only on laboratory 
investigations, but also on clinical corroboration of their applicability and utility. 
The amount, as well as the diversitj', of cancer research under way in this coun- 
trj’ is so extensive that it is difficult for not only the layman but also the medical 
man to comprehend. 


CI.ASSIFIC.VnON 

The classification of testicular tumors proposed by Moore and Friedman now 
IS widely accepted. Recent cmbryologic and pathologic obscn’ations of testicular 
tumors as to derivation, character and cellular structure have clarified their 
origin and behavior, pennitting greater specificity in therapy. 


omci.N 

Moore and Friedman compare the formation of testicular tumors to the 
development of placental and fetal tissue: From the primordial germ cell, after 
fertilization, there derive the placenta (trophoblastic) and the fetus (somatic); 
m the case of a testicular tumor, a transition into a seminoma may occur or, 
through an intermediary stage of cmbrj'onal carcinoma, a chorio-cpithelioma or 
teratoma may be formed—^but any combination of these phases may materialize. 


AN.ALV8IS OP 80 CASES OF TESTICUEAU TUAIOU 

A series of 80 patients with tumor of the testis is reported here. Data recorded 
are^compared with that in similar series reported by others. Those patients were 
0 sen’ed at the Wadsworth General Medical and Surgical Hospital in Los 
ngeles during the period 1940 to 1950 inclusive. A number of additional cases 
''ere recorded at this institution during that period but were excluded from the 
na ysis. Several patients, seen by the Tumor Board and given roentgenologic 
rapy at this unit, had received surgical therapy elsewhere, and the limited 
® leal, diagnostic and therapeutic data obtained did not lend itself to detailed 
analysis. Approximately half of the series had been treated surgically 
HU ad received some therapy at other hospitals. 

TrMciaco Section of Americ.an Urological Association, San 

Chief'Airj-'' Veterans Administration and published with the approval of the 

their on*n statements and conclusions of the authors are the result of 

ministration necessarily reflect the opinion or policy of the Veterans Ad- 
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Table 1 . Incidence of testicular tumors in series of 80 patients in relation to average expectancy 



AVERAGE 
EXPECTANCY 
(per cent) 

INCIDENCE IN SEEIES (PEE CENT) 

Seminoma. 

35 

48.75 (includes 5 cases with minor 
allied types malignancy) 

Embryonal carcinoma. 

19 

26.25 (includes 3 cases with allied 
malignancy) 

Teratocarcinoma. 

35 

20.00 (includes 2 cases with chorio- 
epithelioma) 

Teratoma. 

7 

— 

Miscellaneous. 

3 

5.00 

Interstitial. 

1 

— 


Table 2. Incidence classified as to age of patient and type of testicular tumor 



20 OR 
LESS 

1 

21-30 

31-JO 

1 

41-50 

1 

Sl-«0 

1 61-70 

71 OR 
HOPE 

-TYPE 

TOTAL 

Seminoma. 

n 

11 

10 

8 

4 

■ 

■ 

34 

Seminoma & embryonal carcinoma. 


i 4 






4 

Seminoma & teratoma. 


1 






1 

Embryonal carcinoma. 


9 

6 

1 

2 



18 

Embryonal carcinoma & chorio- 






^^B 



epithelioma. 


2 

1 





3 

Teratocarcinoma. 


8 

5 

1 




14 

Teratocarcinoma & chorio-epitheli- 


1 

1 






oma. 



mm 





2 

Lymphosarcoma. 



B 





1 

Leiomyosarcoma. 



B 


1 



1 

Reticulum cell sarcoma. 

■ 


■1 



B 

B 

2 

Age Group Total. 

■ 

1 36 

i 

25 

10 

i 6 

1 

1 1 

1 

1 

80 


Seventy-seven were Caucasian; there was only one Negro in the group. Most 
were married or had been married. Their average age was 34, slightly lower than 
in similar series reported by others. 

The incidence of seminoma and embryonal carcinoma was higher than the 
average expectancy, while that of teratocarcinoma was lower; there were no adult 
teratomas (table 1). Lone chorio-epitheliomas and interstitial cell tjTres of growth 
were not found. The types of tumor recorded at different age levels are given 
in table 2. Almost half of the patients were aged 21 to 30; the next most frequent 
age bracket was 31 to 40. In the patients aged 41 to 60 the majority of tumors 
were seminomatous. Only 2 patients w^ere older than 60; both had reticulum cell 
sarcoma. There was a slight preponderance of right-sided neoplasms, 53 per cent. 
One lymphosarcoma was bilateral. 

ETIOLOGY 

Trauma. Although trauma was mentioned by 27 per cent of Leeds’s patients 
with testicular tumor, he was of the opinion that trauma probably was not of 
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Table 3. Previous operations 


NUUBEX PATIENTS 


5 

3 

2 

3 

1 







0 



etiologic significance. The possibility that trauma might be an exciting factor 
prompted us to re-examine the historical data in our series: Seventeen and a half 
per cent had a liistoiy of direct or indirect trauma. The interval between actual 
injury and initial sjunploms averaged 43 months, the shortest being one week, 
and the longest 11 years. Whether or not previous operative procedures (table 3) 
might have been a contributing factor from the standpoint of trauma also was 
considered, but such a relation was not revealed, excluding the traumatic factor 
incident to orchiopexy. 

Cryplorchism. Malignant change in undescended testes was recorded in 11 per 
cent of 7000 cases reviewed by Gilbert and Hamilton. A history of cryptorchism 
was determined in 10 of our patients (12.5 per cent). There was unilateral ciypto- 
chism with ipsilateral tumor in 8 patients and bilateral ciyptorchism with a 
unilateral tumor in 2 (table 4). Three patients with unilateral masses had under¬ 
gone orchiopexy. One, in whom orchiopexy had been done 10 years previously, 
had a mass in the right pelvic region that proved to be seminomatous, although 
evidence of tumor was not found in the atrophic testis on the right side. This 
probably exemplifies Friedman’s contention that a primary testicular tumor may 
produce recognizable metastascs and then disappear entirely, so that only 
remnants of scar tissue exist in the testis, the original tumor having completely 
regressed. 

Other factors. The possible significance of orchitis, epididymitis, and other 
diseases to testicular tumors was investigated, but valid associations could not 
be deduced. Other malignant lesions were found in only 2 patients (table 5). 
Familial carcinomatous traits were not revealed in tlie histories of our patients, 
and only 1 instance of ciy-ptorchisra in a relative was disclosed. 


Table 4. Cryptorchism 



KUKOEt 

PATIENTS 

PEE CENT 
TOTAL SEBIC5 


s 

10 0 

Bilateral cryptorchism with unilateral tumor (1 patient had 

2 

2.5 



Total. 

10 

12.5 
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Table 5. Possible predisposing factors 



ZnntBEK FATZXHTS 

Local inflammatory lesions, total. 

22 

6 

2 

2 

1 

5 

3 

2 

12 

10 

2 

5 

5 

4 

2 

2 

1 

1 

Mumps orchitis (20 patients had history of mumps without 
orchitis). 

Ipsilateral. 

Contralateral. 

Bilateral. 

Epididymitis:. 

Ipsilateral. 

Lateralization (?). 

Urethritis:. 

Gonorrheal. 

Nonspecific. 

Local noninflammatory lesions, total. 

Hydrocele, ipsilateral. 

Syphilis. 

Tuberculosis, pulmonary and rectal. 

Malignant lesions:. 

Fibrosarcoma, wrist. 

Lymphosarcoma, axilla. 


Total. 

35 



COMPLAINTS 

The intervals between onset of s 3 Tnptoms and examination and between 
symptoms and surgical intervention are given in table 6. The shortest lapse 
between s 3 mptoms and examination was 2 days and the longest 13 years, while 
the average in 75 patients was almost ten months. The shortest period between 
onset of symptoms and operation was ten days and the longest thirteen years; the 
average in 74 patients was eleven and a half months. Such “averages” are not, 
in themselves, particularly significant, but in 74 patients the individual periods 
of delay between examination and surgical intervention totalled one hundred and 
eleven months—or about a month and a half to each case. 

Surprisingly, in 16 patients (20 per cent) the initial complaint was not referable 
to the testis or to the scrotum (table 7). A painful nodule or swelling of the testis 


Table 6. Delay in examinations and operations 


Interval between onset of symptoms and examination: 



Shortest period. 

.. 2 days 


Longest period. 

Average in 75 patients (not known in 5). 

.. 13 years 

... 9.9 months 

Interval between onset of symptoms and operation: 



Shortest period. 

. 10 days 


Longest period. 

Average in 74 patients (not known in 6). 

,. 13 years 

11.5 months 

Average interval between examination and operation.. 


., 1.6 months 
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Table 7. Initial complaints 



1 KDUBK PAmiTS 





62 


12 



15 


8 


1 



X 



1 



1 



1 



1 



1 


Not recorded. 

1 



Total. 

1 80 

1 



was present in 12 (15 per cent). In 8 (10 per cent) tliero was an abdominal 
mass. 

One patient complained of an abdominal mass of 4 months’ duration. Si.vteen 
months previously biopsy of an axillary' node had been reported as Ij’mphosar- 
coma. Apparent regression followed radiation therapy. On admission to this 
hospital, in addition to the abdominal mass, he was found to have a hard, nodular 
left testis and roentgenologic eridence of hilar ndcnopalhj\ Diagnosis of abdom¬ 
inal lymphosarcoma with metastases to the chest and testis was entered; how¬ 
ever, biopsy of the testis was reported as “seminoma.” The patient died in a 
month. All organs and nodes were seats of seminomatous processes, there being 
no evidence of lymphosarcoma. Nevertheless, review of the initial axillary' node 
biopsy by our pathologists corroborated the original diagnosis of lymphosarcoma. 

DIAGNOSIS 

Physical examination. Every physician should be aware of certain diagnostic 
features of testicular tumor, since percentage of cure is as closely related to early 
diagnosis as to proper treatment. 

Physical examination of every patient, whether normal or ill, should include 
rareful inspection of the genitalia. A hard, heavy, nontender, nontransilluminat- 
ing, unilateral scrotal mass of any size in a young adult is presumptive evidence 
of a neoplasm, although the older age groups are not exempt. Vague abdominal 
symptoms, or abdominal or cervical masses in a young man may point to a 
testicular tumor. Symptoms of obstruction of the upper urinary' tract, particu¬ 
larly if unilateral, may stem from a tumor of the testis. The presence of hydrocele 
in a young male patient should arouse one’s suspicions as to possible associated 
neoplasia. Gray and his co-workers at the Mayo Clinic reported this lesion in 8.7 
per cent of their series of tumors of the testis. Seven per cent of our patients had 
hydrocele. 
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Table 8. Clinical corroboration of hormonal assays in 80 -patients 


1 

1 

NUMBER 

TESTS 

1 

TESTS 

CONFIRMED 

CUNICALEY 

(per cent) 

Prolan A. 

1 

31 

75 

Friedman or Aschheim-Zondek. 

36 

80 

Pregnandiol. 

23 

70 


Average clinical corroboration. 

75 

1 


Gynecomastia may be caused by feminizing tumors and chorio-epithelioma. 
However, of our 7 patients with ipsUateral and bilateral symptoms referable to 
the breast or nipple, only 2 had associated chorio-epithelioma. 

Melicow described the sign of the vas as a helpful differential diagnostic point 
during the physical examination. When inflammatoiy lesions are present in the 
scrotum, the vas becomes considerably thickened and irregular; in neoplasm it 
tends to remain uninvolved. 

When either the cause or the character of a scrotal mass is in doubt, we believe 
that surgical exploration is mandatory—^to determine definitely whether a tumor 
is present. 

Isotopes. Roswit and his colleagues commented on their experience wth radio¬ 
active phosphorus (P^*) in the diagnosis of testicular tumors. Our isotope 
laboratory group is investigating tins method of diagnosis. We are hopeful that 
other radioactive substances may be used with more success. 

Gonadotrophins. All evidence, Doth experimental and clinical, indicates that 
chorionic gonadotrophin is elaborated by chorionic tissue and that embryonic 
tissues per se do not produce it; furthermore, no other tissues are known to pro¬ 
duce this hormone. Chorionic gonadotrophin, when present in the urine of a 
patient with a testicular tumor, is identical with that found in the urine of 
pregnant women. In testicular choriocarcinoma the hormone is produced by the 
trophoblastic tissue of the tumor. 

Our results of hormonal assays are encouraging, as shown in table 8. In nearly 
equal series of tests on all types of tumors the results proved to be 75 per cent 
correct, as corroborated by all but postmortem observations. When we added to 
clinical data the facts secured by detailed postmortem studies in 15 cases, the 

Table 9. Postmortem corroboration of hormonal assays and seroflocculation tests in IB patients 


1 

NUMBER 

TESTS 

POSTMORTEM 
CONFIRMATION 
OF TESTS 

(per cent) 


wmm 

80 



80 



88 



90 




Average postmortem corroboration. 

84.5 
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Table 10. RocnlgenoXogic evidence of melastaeee 



KU«BEt fATTtKTS 


23 

5 

11 

G 

1 

0 

IG 

9 

7 

1 

1 

4 

3 





Osseous (roentgenograms of splno were negativo in 1 case in 






Bcflcction of ureter: 

Contralateral... 


Total. 1 39 


Table 11. Diagnotee on admittion 



KTTtfBtt rAntKTS 



CO 



48 

Inflammatory lesions... 


6 


1 


1 



1 



1 


Tuberculosis of testis (?). 

2 


Noninflammatory lesions. 


6 

Hydrocele. 

4 

Spermatocele.•.. 

1 



1 

Abdominal... 


3 

Abdominal tumor, unspecified. 


1 

Acute appendicitis... 


1 

Hepatitis. 


1 

4 

Other. 


Hodgkin’s disease or thyroid adenoma. 


1 

Carcinoma of thvroid . . 

' 

1 

Pyonephrosis. left. 


1 

Secondary anemia. 


1 

Not recorded. , , 


13 



Total. 
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Table 12. Extrascrotal masses on admission 



mntBEH PATIENTS 

Supraclavicular (ipsilateral). 

2 

Abdominal. 

15 

Inguinal (ipsilateral). 

1 


62 


Total. 

80 



Table 13. Preoperative diagnoses 



NUMBEE PATIENTS 

Testicular. 

60 

53 

1 

1 

1 

1 

1 

1 

1 

5 

1 

1 

1 

1 

1 

15 

Testicular tumor. 

Scrotal mass, left. 

Epididymitis and orchitis. 

Orchitis, acute, nonvenereal. 

Tuberculosis, scrotal. 

Hydrocele. 

Spermatocele. 

Torsion of testis. 

Extratesticular. 

Hodgkin’s disease. 

Metastatic carcinoma, abdomen. 

Acute appendicitis. 

Pyonephrosis. 

Hernia, inguinal, and hydrocele. 

Not recorded. 


Total. 

80 



percentage of corroboration of the hormonal assays arose to 85 per cent (table 9). 
Therefore, we are continuing to employ biochemical assays in our study of tes¬ 
ticular neoplasms. Hall reported the value of a seroflocculation reaction in cancer. 
It was positive in 90 per cent of our group of testicular tumors. This test may be 
a means of diagnosing occult lesions in the testes. We are continuing its use in 
our present series of patients treated by more radical surgical intervention. 

Pyelo-ureterograms disclosed hydronephrosis in 9 cases; 7 ipsilateral, 1 con¬ 
tralateral and 1 bilateral. Deflection of the ureter occurred on the same side in 
4 instances and on the opposite side in 3 (table 10). 

Roentgenologic bone surveys for metastases were not of diagnostic significance 
in this series; at postmortem examination 9 instances of bony involvement were 


Table 14. Agreement of clinical, operative gross and pathologic diagnoses 



AGREED 

disagreed 


41 

12 


61 

7 


48 

4 
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Table 15. Method of orchiectomy and where performed 


Method of Orchiectomy: 

High inguinal. 

Low inguinal. 

High Bcrolal. 

Scrotal (Secondary resection of cord for suspected tumor—not found—done in 2 


cases). o2 

Abdominal exploration. 1 

Abdominal. 1 

Biopsy of testis. 1 

None. 1 

Total. 80 

Where Performed: 

Wadsworth General Medical and Surgical Hospital, Los Angeles. 41 

Elsewhere. 39 

Total. SO 


observed. Surprisingly, in only 48 cases (CO per cent) was “testicular tumor” 
diagnosed on admission. Furthermore, in 21 cases (26 per cent) the admission 
diagnosis was not related primarily to the testis (table 11). 

Melasiascs to other organs and tissues may reveal the existence of a tumor of 
the testis before the local condition is even suspected. In some cases, even after 
positive biopsy of an e.xtratesticular mass, careful palpation of the genitalia fails 
to disclose a lesion. If the mass is unilateral, e.xploration and even partial bivalv- 
ing of the testis is definitely indicated to establish the diagnosis. In a patient in 
whom this was not done, autopsy revealed a minute tumor of the testis on the 
ipsilateral side of a retroperitoneal mass. 

Extrascrotal masses (table 12) that eventually were determined to be metas- 
tases from the testicular lesion were recorded on admission in 18 patients (22.5 
per cent). During physical examination of these men the attention of the examiner 
may well have been diverted from the local focus of the disease. 

Preoperative diagnoses. Testicular tumor was the preoperative diagnosis in only 
53 of the 80 cases (66 per cent) (table 13). The urgent necessity for surgical 
exploration of scrotal masses is thus emphasized. A comparison of clinical, 
operative gross, and pathologic diagnoses is given in table 14. 


TREATMENT 

During the last year and a half we have used relatively more extensive surgical 
therapy for malignant tumors of the testis. In the present communication we 
evaluate the results of less radical treatment—orchiectomy and radiation—em¬ 
ployed during the five-year period 1946 to 1950. 

In 39 instances orchiectomy was done through an inguinal incision, the method 
of choice on our service (table 15). The entire cord, up to the internal ring, was 
removed; this approach involves minimal handling of the testis until occlusion of 
the vascular pedicle and lymph channels is accomplished. 
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Table 16. Roentgenologic therapy 



AVERAGE INCLUSIVE 
PERIOD (months) 

AVERAGE TOTAL 
CUTANEOUS DOSAGE (r) 

Seminoma... 

12.1 

11,695+ 

16,811 

13,000 

11,345+ 

12,329+ 

10,664 

4,840 

7,140 

12,200 

Seminoma and embryonal carcinoma. 

13.0 

Seminoma and teratoma... 

2.0 

Embryonal carcinoma. 

4.0 

Teratocarcinoma. 

5.7 

Teratocarcinoma and chorio-epithelioma. 

2.0 

Reticulum cell sarcoma. 

3.0 

TiPiomynRarr.OTTifl ... 

3.0 

Lymphosarcoma. 

24.0 


Average (exclusive of sarcoma). 

6.5 

12,320 



At the time of operation 13 patients had blood vessel or lymphatic extension 
up the cord; thus, nearly a third of these testes demonstated presumptive evi¬ 
dence of metastases or definite extension. The interval between onset of S 3 Tnp- 
toms and definitive therapy in these 13 cases was approximately one year. In 
most instances the patient was responsible for the delay; in others the physician 
had procrastinated. The necessity for careful examination, prompt diagnosis, and 
rapid execution of treatment in suspicious cases, therefore, cannot be overstressed. 

The average inclusive period of radiation therapy, exclusive of sarcoma, was 
about six and a half months. The total average cutaneous dosage, again exclusive 
of sarcoma, was approximately 12,000 r. (table 16). 

RESUI/rS 

It is possible to evaluate five or ten-year survivals in only a portion of the 
series, since insufiBcient time has elapsed in some patients. Complete data will 
not be available until the end of 1955 when the five-year interval will have 
elapsed for the last patients in the series. 

At the time of preparing this report (April 1953), 48 of the 80 patients were 
living and 29 had died—a mortality of 36 per cent; 3 patients were definitely 
lost to follow-up. 

Table 17 presents the average survival time of the 48 hving patients, classified 
as to the type of tumor. The average interval since operation is 47,8 months. The 
longest survivals are in the seminoma group, with 3 ten-year survivals and 9 
five-year. The embryonal carcinoma and teratocarcinoma groups each have 2 
five-year survivals to their credit. 

In table 18 are presented survival periods of the 29 patients who have died. 
Here again those with seminoma survived longer periods, the longest being 44 
months and the average 15 months. 

Of significance is the fact that in the living patients the lapse between onset of 
symptoms and surgical intervention averaged 6 months whereas this period in 
the group who have died averaged nearly eleven months—a contrast that again 
points to the urgent need for early diagnosis and prompt treatment. 
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Table J7. Intervals since operation in patients who are living 



KCUBCX PATltSTS 

AX’nACE SURWAL 


28 

7 years, 4 months 


11 

3 years, 6 months 

Embrj'onal carcinoma and ChorioepitbeU- 

i 

1 

2 years, 6 months 


7 

3 years, 8 months 


1 

3 years 




48 

3 years, 11.8 months 


Table IS. Postoperative survival of patients who have died 



Ntrusxx rAnxNTS 

AVRtACE EUXVlVAt. 


0 

1 year, 9 months 


10 

11 months 

Embryonal carcinoma and Chorioepitheli* 

2 

8 months 


7 

1 year, 1 month 

1 year, 2 months 

Tcratocarcinoma and Choriocpitbelioma_ 

1 

2 


1 

2 years 



29 1 

1 year, 3 months 


Table 19. Metastases recorded at IB postmortem examinations 



KUKBtR PATIIKTS 

KrVBXt OXOASS 
IKVOLVXa 

Seminoma. . 

5 

29 

Embryonal carcinoma... 

5 

17 

Embryonal carcinoma and Cboriocpithclioma. 

3 

19 

Tcratocarcinoma..... 

3 

11 

Tcratocarcinoma and Cboriocpithclioma. 

2 

8 

Lvmnboaarcoma. 

1 

7 


In 19 of the 29 fatalities postmortem examination -was done (table 19). The 
regional nodes Tvere involved unilaterally in 2 cases and bilaterally in 15. Other 
organs involved, in order of frequency, were liver, lungs, vertebrae, pancreas, 
kidney, adrenals, cerebrum and stomacL 
It was considered, heretofore, that seminomas metastasize late and that 
metastases occur in lymph nodes predominantly and in other organs rarely. In 
this series, however, although in only 5 of the 19 autopsies was a seminoma the 
prunary tumor, the average number of organs involved in metastatic spread from 
seminoma was greater than was determined in the other testicular tumors. 
Curiously, seminomatous metastates to the cerebrum or cerebellum were not 
found, despite the widespread involvement of other anatomic sites. In all other 
types of teratoid tumors numerous metastases were noted in the contents of the 
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BILATERAL CONCOMITANT SEMINOMA 


A. I. DODSON AND J. W. HOOPER, JR. 

From the Department of Urology of the Medical College of Virginia, Richmond, Va. 

Concomitant malignant testicular tumors in normally placed testicles are rare. 
There is not a case in the Tumor Registry of the Army Institute of Pathology at 
Washington, D. C. Hamilton and Gilbert^ analyzed 7,000 case records of testic¬ 
ular tiunors and found 134 cases in which each testicle was involved in cancer at 
some time. These cases were not of simultaneous involvement and frequently 
months and years elapsed between involvement of the remaining testicle after 
removal of the other, thus not ruling out metastasis. In 1949, Hotchkiss and 
Laury^ in reviewing the medical literature to the year 1805 were able to find only 
21 cases and reported one of their own. Since this review one additional case* has 
been added which, with the case to be reported, brings the total number of cases 
to twenty-four. If an analysis of the cases of concomitant involvement of the 
testicles by malignant tumor is further studied it is found that of the 23 cases 
reported only twelve fall into the classification of primary testicular malignancy 
as described by Moore or interstitial cell tumor with the remaining cases being of 
lymphoid or sarcomatous origin. Of the twelve patients with primary testicular 
tumors six are of embryonal carcinoma,* - s.* two of encephaloid tumor,*”’ ** 
type indiscernible, two of interstitial cell tumor,*’** one of carcinomatous 
teratoma,** and one of adenocarcinoma.** The case to be reported brings the total 
niunber of bilateral primary testicular tumors in normally placed testicles to 
thirteen. 

This is the first case of bilateral seminoma arising concomitantly in normally 
placed testicles. The patient is living 32 months following treatment with no 
evidence of disease, which is unusual. He maintains normal hbido in the absence 
of both testicles. Emphasis should be placed on earher diagnosis of testicular 
malignancy by considering any mass adjacent to the testicles malignant until 
proved otherwise. In this case five physicians examined the patient and not one 
suspected malignancy. 


CASE BEPOKT 

J. C. D., a 40 year old white male railroad conductor, was admitted to the 
Medical College of Virginia Hospital on July 17, 1950, with a chief complaint of 

Read at annual meeting, American Association of Genito-Urinary Surgeons, Hot 
Springs, Va. May 6-8, 1953. 
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s\volleii testicles” for G months. Six moiilh.s prior to admis-sion the patient was 
seen by a local physician for swelling of the left testicle and at this time .swelling 
at the base of both testicles was detected with hardness and induration. lie gave 
no history of gonorrhea, stricture, or prostatism and had no urinary symptoms. 
The patient had had no chills and no fever mth no weight loss, and thcie was 
nothing in the history to suggest tuberculosis. The patient Avas given penicillin 
therapy and sitz baths periodically rvith no improvement, and because the testic¬ 
ular swelling increased with more hardening but little pain he was admitted to 
this hospital. 

Laboratory examinations revealed nonprotoin nitrogen 28, hemoglobin 14, with 
^800,000 red blood cells and a white count of 7,300 with a noi-mal differential, 
ihe urine was normal, the Wasseimann test negative, and a chest film ivas within 
normal limits. 

Physical examination levealed a ivell-developed, ivell-nourishod man Ijdng 
comfortably in bed not appearing acutely nor chronically ill. The temperature 
TOs 98.4, pulse 82, respirations 20, and blood pressure 120/80. The positive 
physical findings were limited to the genitalia. Both testicles felt normal except 
m the region of the poiver pole, which ivas poorly defined and could not be dis- 
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tinguished from the head of the epididymis which was felt to be thickened on 
both sides. Both vasa felt normal. The preoperative diagnosis was bilateral 
chronic epididymitis and the patient scheduled for bilateral epididymectomy. 

The testicles were exposed through curved incisions beginning on either side 
at the external ring and extending down, into the scrotum. The testicles revealed 
a whitish, rounded, firm lesion at either lower pole with fibrosis of the adjacent 
epididj^mis. Neither testicle was grossly enlarged. A frozen section Avas done on 
each testicle and the diagnosis was seminoma. Following this, bilateral orchiec- 
tom}^ Avas carried out bj'^ ligating each spermatic cord and adjacent structures in 
turn high in the inguinal canal. The wounds were closed in layers. 

Pathological report: Grossly the right testicle measured 4 by 4 by cm. and 
the left 3}4, by 33^ by 13^ cm. Both testicles at the lower pole adjacent to the 
epidid3TOis shoAved a grayish Avhite tumor measuring 1 b3^ 1 by 13-^ cm. and 
displacing the testicular tissue. The epididymides shoAA'ed some thickening 
bilateral^. 

Microscopic and histological appearance reA’^ealed an identical picture in 
sections of the right and left testes (fig. 1, A and B). This comprised a tumor 
made up of polyh 3 ’-dral and rounded cells of uniform arrangement (fig. 1, C and 
D). Formations of ah'^eolar configurations separated by collagenous stroma Avere 
seen. No acini AA-ere evident. There Avas slight Amriabilit 3 '- in the size of the cells. 
For the most part, the cell borders AA^ere distinct and delineated abundant cyto¬ 
plasm Avith clear or faintly granular cytoplasm. In some of the tumor cells the 
cytoplasm had a reticular appearance. The nuclei AA'ere distinctive, being uniform, 
round or OA''al, and centrally placed. Tumor giant cell formations Avei'e rarel 3 ' seen. 
In the t 3 ’-pical neoplastic cell the nuclear chromatin filaments or granules AA'ere 
evenly dispersed and varied someAA-hat in amount from one cell to the other. 
The majorit 3 '’ of the cells contained one prominent nucleolus but tAVO or three 
such structures Avere frequent. Pathological or heterotype mitoses Avere abundant. 
Practically all of the cells Avere Ityperchromatic. 

The stroma in section from both testes AA^as abundant, consisting of dense 
bands of collagen and reticulum embedded in AA'hich Avere numerous l 3 mphoc 3 des 
or lymphoid cells. Occasionally l 3 '’mphoid follicles Avith germinal centers were 
obvious. Plasma cells and eosinophilic granulocydes also contributed to the 
stromal cellular content. 

No multinucleated giant cells of the foreign bod 3 ’' t 3 ''pes were seen. “Epithelioid” 
cells Avere absent. The vascularity appeared to be confined to the capillaries 
running in the connectiA’^e tissue stromal bands. 

The seminiferous tubules adjacent to the tumor mass shoAved some atrophy. 
At a distance, hoAA'eA'-er, they Avere preserved and revealed active spermatogenesis. 
Atrophic tubules AA'ere seen here and there AA'ithin the tumor. The epididymides 
appeared free of involvement. Diagnosis: Seminoma of the testes, bilateral 
(Gordon R. Hennigar, M.D.). 

PostoperatiA'ely the patient receiA'ed an average of 2000 roentgens to the 
lumbosacral area, the aortic nodes, and the mediastinum up to and including 
cervical seven. This Avas delivered through multiple ports 10 by 20 cm. in size 
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St a 50 cm. dLstanco Using 200 K.V., 20 miUinnipcrcs and ]A cm. of copper over a 
period of 20 days. fVhcn last heard from, 32 montlw following completion of 
treatment, the p.aticnt wa.s living and woU uilh no evidence of tumor and main¬ 
taining normal libido. 

suMM.^nr 

The first recorded case of bilateral seminoma is presented which occurred 
concomitantly in both testicles. Following bilateral orchiectomy and x-ray 
therapy the patient is hiring and well 32 months with no evidence of disease 
and no impairment in potency. The importance of considering all masses in the 
scrotum, particularly those adjacent to the testicle, ns malignant until proved 
otherwise is emphasized. 

i09 Medical Arts Bldg., Btehmond 10, Va. 



THE USE OF SOLUSPONGE IN PROSTATIC SURGERY 

JOHN N. ROBINSON 


From the Squier Urological Clinic, Presbyterian Hospital and College of Phijsicians, 

New York, N. Y. 

Even with the advances in the development of new absorbable hemostatic ma¬ 
terials the control of bleeding after removal of the prostate is not always wholly 
successful. 

“Solusponge is a physical modification of pure starch, possessing exceptionally 
high and innate hemostatic properties. These properties are due to the innumer¬ 
able cell-like spaces which expose a great surface area to the shed blood, and also 
to the breakdovm of sugar products which are released in high concentration on 
its surface. Such concentrated sugar solutions cause agglutination of red corpus¬ 
cles and facilitate the clotting action”.* 

The use of Solusponge in Urology was fiirst described by Ritter who carefully 
studied both the hemostatic and absorptive properties.^ 

The methods of using it and its effect on postoperative care will be discussed. 
Solusponge comes unsterilized in rectangular strips measuring 2 by 2 by 8 mm. 
and in two sizes of cones which can be sterilized by autoclaving. Any of the anti¬ 
biotics or liquid hemostats can be used to impregnate the starch before use. 

Our best results were obtained by using one of the following methods. After 
the prostate has been removed and the arterial bleeding controlled and the pros¬ 
tatic capsule contracted, then the rectangular strips are packed so as to com¬ 
pletely fill the prostatic bed. These dry strips are placed in the bed and firmly held 
in place for one minute with pressure. If a Foley catheter is used the strips are 
used in a similar manner with one strip on each side around the catheter. The 
balloon is then blown up and pulled down compressing the sponges in the pros¬ 
tatic cavity. It is held in place by traction on the catheter to the leg for 3 to 4 
hours. 

A careful study of 75 cases in which Solusponge was used shows in general very 
few differences as compared with other hemostatic agents. 

Two cases had mild secondary hemorrhages controlled by transfusions. The 
sponge had apparently been ejected into the bladder when the pressure had been 
relieved. 

Two other cases passed small gelatinous pieces of tissue for 8 to 13 days after 
operation. They were washed out of the bladder by irrigation through a catheter 
but in no instances were calculi found or was operation for removal necessary. 
Analysis of these tissues showed no evidence of starch granules and to date no 
cause has been found for their production. 

A comparison vnth other methods of controlling bleeding shows equally good 
hemostasis and there is no difference in the number of type of spasms occurring 
in convalescence. Wound closure is not hastened. Severe postoperative hemor¬ 
rhage has not occurred in this series. 

In summary, Solusponge is a useful hemostatic agent in prostatic surgery. It 
is easy to handle and is an effective agent in control of bleeding. Its suitability 
for impregnation with antibiotics may be of value. 


180 Fort Washington Ave., New York 82, N. F. 


Read at annual meeting, American Association of Genito-Urinary Surgeons, Hot 
Springs, Va. May 6-;8,_ 1953. 

“ Ritt^e^^j!s^!a°nd*KoondDerg, H.: Solusponge as a hemostatic agent in Urology. J. Urol. 
67; 543-546, i952. 
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RETROPUBIC PROSTATECTOMY WITH DIVERTICULECTOMY AS A 
ONE STAGE PROCEDURE 

H. VERRILL FINDLAY and P. PAUL RIPARETTI 

Diverticulum of the bladder is a reasonably common urological lesion, but has 
been discussed very little in the recent literature. Songer reported 88 diverticula 
in 12,000 urological patients, or a ratio of one for every 136 admissions to his 
clinic. There were thirteen males for c\-ery female. Bums states that "diverticu¬ 
lum of the urinary bladder is a complication of clinical importance in about 
6 per cent of cases of obstruction at the bladder neck.” Because we have combined 
the operations of divcrticulectomy and retropubic prostatectomy as a single 
procedure, we believe a presentation of our experience is justified. 

A diverticulum is a herniation of the bladder mucosa through the muscular 
wall of the bladder producing a .sac which is lined with mucosa and covered with 
few or no strands of muscle. The usual site of the orifice is in the base of the 
bladder close to one of the ureteral openings. At this point the bladder muscula¬ 
ture is supposedly weakened by the insertion of muscular fibres of the ureteral 
wall into those of the bladder. Most diverticula are associated with some tj^pe of 
bladder neck obstruction and occur chiefly in males of the prostatio age. 

The condition was first reported in 1700 by Bartholin, who found at autopsy a 
diverticulum of the bladder in a huge scrotal hernia. Morgagni, in 1730 postulated 
that diverticula of the bladder were caused by bladder neck obstruction which 
he presumed to be duo to enlargement of the prostate. 

In 1895 Pean performed the first successful divcrticulectomy, and in 1919 
Hinman collected 205 cases from the literature, adding 20 of his own. Judd and 
Scholl, in 1924, reported 87 surgical cases from the Mayo Clinic, with a 7 per cent 
mortality. They advised the two-stage procedure, doing the divcrticulectomy 
first and establishing bladder drainage, followed by the prostatectomy as a 
secondary procedure. In 1928 Lowsley and Guiterrez reported some 39 cases, 40 
per cent of which were not subjected to operation. The symptoms were usually 
those of urinary infection associated with bladder neck obstruction. Dees de¬ 
scribed 95 cases from the Johns Hopkins Hospital in 1940, of whom 78 had 
demonstrable bladder neck obstruction. He used preliminary suprapubic drain¬ 
age, even for as long as 40 days. The mortality from divcrticulectomy was 10 
per cent. The same year Thompson reported 96 patients with the condition from 
the Mayo Clinic, on whom he had done transurethral resection without attacking 
the diverticulum. Eighty-eight of them had small prostates, an average of 18 
grams of tissue being removed. 

Barnes, in 1939, gave his experience with marsupialization of a diverticulum 
which was so adherent that it could not safely be entirely removed. The tech¬ 
nique has been reported more recently by others who have used various 
cauterizing agents to destroy the mucosal lining of the sac. 

Couvelaire, in 1948, reported having done a divcrticulectomy and a retropubic 
prostatectomy as a combined procedure. From a 66 year old man with 420 cc of 

Read at annual meeting, Western Section of American Urological Association, San 
Francisco, April 27-30, 1953. 
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residual urine he removed a prostate weighing 62 gm. The patient made an 
uneventful recovery with, however, 19 days of postoperative hospitalization. 

Diverticulum of the bladder may be suspected in any patient who has a large 
residual urine, especially a man in the “prostatic age group.” The t 5 T)ical patient 
will have the symptoms of prostatism, usually with an infected residual urine. 
Occasionally on physical examination the bladder or diverticulum may be suffi¬ 
ciently distended to be palpable suprapubicaUy. The prostate may be a large 
adenoma, but is frequently of the small fibrous type. Pyuria or hematuria may be 
found, and bladder stones or tumor may be associated. The diagnosis is made 
from the history and physical findings, cystoscopy, and cystogram. 

Treatment is dictated largely by the severity of the symptoms and findings. 
Many patients with only a small diverticulum, a minimal residual urine, and 
mild s 3 Tnptoms may best be treated conservatively by controlling their urinary 
infection. With a small type of fibrous obstructing prostate and a relatively small 
diverticulum, a transurethral resection of the gland will relieve the obstruction 
and allow the diverticulum to drain adequately so that the infection can be 
easily controlled. If the sac remains large a diverticulectomy is required. In the 
individual with a large diverticulum, a chronically infected residual urine, and 
a large prostate, some type of open operation is usually necessary to secure real 
relief. Often in the past these patients have required prolonged suprapubic drain¬ 
age to control their infection and make them satisfactory surgical risks. As a rule 
the diverticulectomy was done at the time the drainage was instituted and the 
prostatectomy left for the second session. 

Diverticulectomy and retropubic prostatectomy as a combined procedure 
has been recently done by us on three patients without mortality. The results 
have been most satisfactoiy and the duration of hospitalization, vnth its at¬ 
tendant expense, has been materially shortened. 

The surgical technique is not particularly complicated, with some variations 
to meet the individual problem. The patient is placed in a modified Trendelenburg 
position and the bladder filled suflBciently to distend the diverticulum. The 
amount of fluid necessary is estimated from the previous study of the residual 
urine and from the cystogram. A midline suprapubic incision is made, and the 
bladder and diverticulum exposed. With the diverticulum still distended its dis¬ 
section from the surrounding tissue is relatively easy until one reaches the region 
of the neck, which may be deep in the pelvis. At this point it may be necessary 
to empty the bladder in order to have space in the pelvis to work. Traction is 
then applied to the diverticulum and the neck and attachment to the bladder are 
dissected free and exposed. The diverticulum is excised close to the bladder 
orifice and the bladder mucosa is examined through this opening. A layer of 00 
chromic catgut is used to invert the bladder mucosa, and a second layer of 0 
chromic to close the muscular defect at the orifice. Hemorrhage is usually very 
slight if most of the dissection is done with the finger in separating the diverticu¬ 
lum from the surrounding tissue. This procedure is entirely extravesical. 

The diverticulum having been removed and the bladder closed, the retropubic 
prostatectomy is done by the technique described by Millin, Bacon, and others. 
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We are careful to remove an adequate wedge of tissue from the floor of the bladder 
neck. After bleeding is controlled a 24F Foley catheter is inserted through the 
urethra into the bladder and distended with GO cc of fluid. The ineision in the 
prostatic capsule is then closed with interrupted sutures of No. 0 chromic. The 
catheter is irrigated to be sure that it is not obstructed and draining freely. Cig¬ 
arette drains are plaeed to the region of the neck of the diverticulum and to 
the retropubic space. The rectus sheath and the skin arc closed separately. At 
least one transfusion is given during the procedure. 

Postoperatively all the patients have done well. They are given adequate 
fluids, sedation, and antibiotics. We arc inclined to leave the eatheter in place 
for as long as 12 days. The suprapubic drains arc removed on the fourth day if 
there is no evidence of leakage or infection. On removal of the Foley catheter all 
the patients have voided freely with good control and no residual urine of con¬ 
sequence. Follow-up cystograms have shown uniformly satisfactory results. 


CASE REPORTS 


Case 1. A 64 year old man was first seen on June 22, 1951 complaining of 
hesitancy, straining, small stream, and nocturia, which had been present for 
over a year. He was a small thin man, and did not appear acutely ill nor uncom¬ 
fortable. The prostate was graded 2 plus, elastic and adenomatous in texture. lie 
voided slowly and was found to have 350 cc of clear residual urine. Urological 
study was recommended. He did not return until 6 weeks later when he had a 
rather severe hematuria of several hours duration. He now had an apparently 
distended bladder from which a large amount of urine and clots were evacuated. 
He was sent to the hospital with a Foley catheter in place. 

Urograms revealed a normal upper urinary tract, but the cystogram showed 
two large bladder diverticula which looked like the ears of a caricature in the 


Sunday comics. Cystoscopy showed coarse bladder trabeculation, moderate 
intraurethral intrusion of the lateral lobes of the prostate, and a diverticulum 
opening just lateral to each ureteral orifice. Blood studies were normal, and his 
internist felt that he was an excellent operative risk. 

The operation was done on August 8, 1951. The procedure as outlined was 
followed except that both diverticula were dissected free before either was opened. 
The prostatectomy w'as somewhat difficult because the gland was relatively 
small and rather adherent. His convalescence was uneventful and he was dis¬ 


charged from the hospital on the fourteenth postoperative day. The pathologist 
reported nodular hyperplasia of the prostate weighing 24 gm. 

Cystograms made on January 2, 1952, some 5 months later, showed that 
he had no defect in the bladder and excellent emptying. The urine was clear. 

Case Z. A 67 year old white man came into the office with a Foley retention 
catheter in place. He had suffered a complete urinary retention three days before, 
and “three quarts of urine” had been removed elsewhere. He was an alert in¬ 


telligent man, and appeared to be quite comfortable. He said that several months 
previously he had been on a long automobile ride and had retained the urine 
until he was quite uncomfortable. At this point the car went over a sudden hard 
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bump and he had a very severe pain in his pelvis, followed by relief from his 
intense desire to void. However, following this episode he had no increase in the 
symptoms of prostatism from which he.had suffered for several years. For a week 
prior to the present retention the symptoms had been increased and he had been 
voiding more frequently than usual. There had been no hematuria nor pyuria, 
and this was his first experience with urinary retention. 

Rectal examination showed an enlarged adenomatous prostate which was 
graded 3 plus. Excretory urograms revealed a medial deviation of the lower right 
ureter as though it were displaced by some mass in the pelvis. Cystograms showed 
a large diverticulum on the right side which was obviously pushing the ureter 
out of its normal alignment. Cystoscopy was done and marked trabeculation of 
the bladder and a big trilobar hj’pertrophy of the prostate were found. Near the 
right ureteral orifice there was the opening of a large diverticulum. The blood 
count and chemistry were normal, and his physician felt that his general condi¬ 
tion was good except for slight myocardial damage. 

The combined operation was done a few days later. It was not particularly 
difficult, though he was a rather obese man. When the lowermost portion of the 
diverticulum was being dissected the ureter was seen and carefully freed without 
any damage. The mouth of the diverticulum was closed. The retropubic pros¬ 
tatectomy was easily done, though there was rather more bleeding than usual. 
He left the hospital on the eleventh postoperative day, voiding a good stream and 
with excellent control. The pathological report was benign adenomatous hy¬ 
pertrophy of the prostate, and the specimen weighed 61 gm. 

Six months later this patient’s cystogram showed no diverticulum and there 
was no residual urine. The urine was grossly clear and the result considered most 
satisfactory. 

Case 3. A 64 year old man was first seen in the hospital some 13 days after the 
surgical repair of a left inguinal hernia. After his operation he had developed an 
acute urinary retention and was wearing a Foley catheter. He also had a sub¬ 
siding left epididymitis which increased his disability. He admitted symptoms of 
prostatism for the last 3 years,but no previous urinary retention. Rectal examina¬ 
tion revealed a rather broad flat adenomatous prostate, graded about 3 plus. 

Cystoscopy a week later demonstrated a considerable degree of coarse trabecu¬ 
lation of the bladder, a trilobar intravesical intrusion of the prostate, and the 
mouth of a diverticulum lateral to the left ureteral orifice. Excretory urograms 
showed a normal upper urinary tract and the cystogram outlined a large di¬ 
verticulum on the left side of the bladder. His blood findings and blood chemistry 
were normal. 

The operation was performed a few days later. The diverticulum was easily 
separated and the opening closed easily. The retropubic prostatectomy presented 
no unusual problem. His postoperative course was a little prolonged on account 
of his preceding troubles and also because he was a bachelor living in another city. 
He remained 30 days in the hospital on this account, though his surgical condition 
would have permitted his discharge on the sixteenth day. The pathologist re¬ 
ported a benign adenomatous prostate weighing 50 gm. 
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Follow-up cystogram was made 5 months after the operation and revealed no 
diverticulum and no residual urine. Since he had a good stream and excellent 
control we considered the result entirely satisfactory. 

SUitMART 

Diverticulum of the bladder must be suspected in any patient with a largo 
residual urine and with symptoms of bladder neck obstniction. If suspected, the 
diagnosis is easy and definite. Treatment may be nonoperativc if the sac is small, 
the residual slight, the urine clear, and there arc no obstructive symptoms. 
Transurethral resection Mill relieve many patients with small prostates and small 
diverticula. Patients with large glands and large sacs are best treated by di- 
verticulectomy and open prostatectomy. 

We present our experience with 3 patients upon whom we have combined 
diverticulectomy and retropubic prostatectomy as a one-stage procedure. There 
was no mortality, the hospital expense was reduced by the shortened convales¬ 
cence, and the postoperative results have been most gratifying. 

Santa Barbara, Calif. 
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RETROPUBIC PROSTATECTOMY: A REVIEW OF 678 PATIENTS 

ROBERT LICH, JR, 

From the Section on Urology, University of Louisville School of Medicine, Louisville, Ky. 

This is a survey of 678 patients having undergone retropubic prostatectomy 
during the 6-year period from 1947 to 1953. The discussion will neither set forth 
the method nor extol the merits of this procedure. However, to provide a more 
comprehensive perspective of the status of retropubic prostatectomy I have in¬ 
cluded a comparable number of cases from both the domestic and foreign lit¬ 
erature. 

In this group of 678 retropubic prostatectomies there is included 171 patients 
operated upon by the resident staff of the Louisville General Hospital. M other 
patients were private patients upon whom the surgeiy was performed by the late 
Dr. Owsley Grant, Dr. Joseph E. Maurer and the author. 

This series of retropubic prostatectomies includes a 22 month period during 
which other tjTpss of prostatectomy were seldom done. Actually this program was 
stimulated by correspondence between Dr. Owsley Grant and Mr. Terence Mil- 
lin. Dr. Grant was anxious to substantiate our contention of perineal superiority 
and at the same time demonstrate the limitations of Mr. Millin’s procedure. 
Following this initial series of retropubic prostatectomies we resumed our previ¬ 
ous practice of employing open prostatectomy only in medium to large prostatic 
adenoma (in excess of an estimated 60 gm.) (fig. 1), 

The following topics have been chosen as the basis for our evaluation of retro¬ 
pubic prostatectomy: 

1) Postoperative hospital stay (days) 

2) Complications: a. Osteitis pubis; b. secondary hemorrhage; c. mortality. 
There are of course many additional subjects that might be discussed: Vesical neck 
contractures, necessity of transfusion due to blood loss at the time of surgery, 
length of catheter period, etc. all are of interest, but the significance of these 
complications would certainly be reflected indirectly by the topics chosen for 
comparison. May I say at this point that we have experienced three vesical neck 
contractures in our series and all in the first 50 patients when we did not under¬ 
stand when and how much of the vesical neck need be resected. In our private 
patient series the number of transfusions has been less than 12 per cent while in 
the general hospital series it approaches 90 per cent. This variation is due to our 
conservative attitude; whereas, in the general hospital the condition of the pa¬ 
tients is less good and the popularity of transfusion is evident on all services. 

The domestic and foreign series of retropublic prostatectomies for comparison 
were chosen at random from the literature based only on obtaining a total group 
size comparable to our series. 

In reviewing tables 1, 2 and 3 there is apparent a remarkable similarity (fig. 2). 
The increased period of postoperative hospitalization in the foreign series is prob¬ 
ably not significant since the time of the retention catheter and postoperative 
complications did not account for a prolonged hospital stay. It would seem that 
some other factor must be responsible that was not presented. 

Read at annual meeting, American Association of Genito-Urinary Surgeons, Hot 
Springs, Va. May 6-8, 1953. 
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Percentage of Retropubic 



Fiq. 1. Pcrccntago of retropubic proatatcclomics done annually 1947-1953 


Table 1. Domestic series of retrojnibie proslaleetom]/ 
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Bacon. 
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Mooro. 
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Slotkin. 

■m 

11.6 

0.0 
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Table 2. Foreign series of retropubic prostatectomy 
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KOUBU 
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Ostenfeld. 
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23 
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6.0 
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60 


2.0 


2.0 

Jacobs. 

500 

16 

0.6 

0.2 

6.0 

Total. 


Average.. .19.6 1 

2.4 

3.1 

4.3 


Osteitis pubis is unquestionably the most disquieting factor in retropubic pros¬ 
tatectomy. It is disturbing because of the variable incidence reported (ranging 
from 0 to 17 per cent). In discussing this complication with authors who have 
found it most troublesome, we find no apparent difference in technique and often 
the author reporting the greatest difficulty seemingly exerts great effort in its 
prevention. Antibiotics are not a factor for we have done many in which neither 
antibiotics nor any of the sulfonamides were used. Infections in the space of Ret- 
zius are not necessarily significant and we have not found any correlation (fig. 3). 
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TabIiB 3. Present reported series of retropubic prostatectomies 


AUTHORS 

KUUBEE 

CASKS 

POSTOPERATIVE HOSPITAL DAYS 

PERCENT¬ 

AGE 

OSTEITIS 

PUBIS 

PERCENT* 
AGE SEC¬ 
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HEMOR¬ 
RHAGE 

percent¬ 
age MOR¬ 
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Total... 


678 ' 

1 

Average... 12.1 

0.7 

■g 

1.6 


Comparison of Series of Eetropubic 
Prostatectomies 

foTq foreign WM^american WSAours 



Fig. 2. Comparison of reported series with comparable group of American and foreign 
authors. 

In fact, in only one of our 5 patients with osteitis pubis was there any appreciable 
visible wound infection. Our incidence of wound infection, of sufficient intensity 
to warrant additional hospitalization, was found to be 5.3 per cent or a total of 
36 wounds. The incidence of osteitis pubis was 0.7 per cent or a total of 5 patients. 
One of the 5 patients with osteitis pubis occurred in the General Hospital senes 
of 171 patients. Only two patients suffered severe and prolonged symptoms. 
Millin in reporting 1100 cases of retropubUc prostatectomy mentions 9 instances 
of osteitis pubis; an incidence of 0.8 per cent. 

We have used secondary hemorrhage to connote postoperative hemorrhage 
that has occurred after the initial operative bleeding has subsided. In reviewing 
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Percentage: 



Fia. 3. Relationship between osteitis pubis and retropubic wound infection 

the literature it is difficult to judge the definition of sccondars' hemorrhage as 
used by some authors. For example, sccondarj' hemorrhage occurring after the 
catheter has been removed and controlled by re-insertion of a catheter has not 
been considered in our series to bo significant pro\ndcd that it did not prolong the 
patient’s postoperative course. The criterion used in our scries was hemorrhage 
that necessitated some type of operative intcia’cntion. In the group reported it 
was controlled in all but two of the 9 paticnlssuflering this complication by trans¬ 
urethral fulguration of the bleeding vessel. In two instances the bleeding point 
could not be localized transurethrally and the operative wound was reopened and 
the prostatio bed packed which controlled the bleeding immediately. In one in¬ 
stance the bleeding was coming from a large vein in the cut edge of the prostatio 
capsule anteriorly and in all other patients the bleeding was due to a prostatic 
arteiy. Because of these experiences all vessels in the eapsular wound edge are 
securely ligated with a figure of eight suture as are the prostatic arteries. This 
single variation from Mr. Millin’s original technique has put an end to our prob¬ 
lem of secondary hemorrhage. We employ fulguration for small oozing points, but 
never for active arterial bleeding. 

In this group of 078 patients there were 11 deaths or an incidence of 1.6 per 
cent. Except one, all deaths occurred within 14 days following Burget 3 ^ The one 
exception was a patient of 73 years who died suddenly 27 days following surgery 
after he had ridden home, a distance of 58 miles, on his eighth postoperative day. 
One patient, 56 years of age, died on the fifth day after surgery with an acute 
coronary thrombosis; another, 78 years of age, had an uncontrollable cardiac 
decompensation and bronchopneumonia and died in cardiac failure on the thir- 

Mortality 
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Tio. 4. Comparison of mortality to patient'a age 
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TabIiH 3. Present reported series of retropvhie prostateciomies 
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Comparison of Series of Retropubic 
Prostatectomies 
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Fig. 2. Comparison of reported series with comparable group of American and foreign 
authors. 


In fact, in only one of our 5 patients with osteitis pubis was there any appreciable 
visible wound infection. Our incidence of wound infection, of sufficient intensity 
to warrant additional hospitalization, was found to be 5.3 per cent or a total of 
36 wounds. The incidence of osteitis pubis was 0.7 per cent or a total of 5 patients. 
One of the 5 patients with osteitis pubis occurred in the General Hospital series 
of 171 patients. Only two patients suffered severe and prolonged symptoms. 
Millin in reporting 1100 cases of retropublic prostatectomy mentions 9 instances 
of osteitis pubis; an incidence of 0.8 per cent. 

We have used secondary hemorrhage to connote postoperative hemorrhage 
that has occurred after the initial operative bleeding has subsided. In reviewing 
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Table 3 Operative mortality 


TYPt OP OpttATIOS 

so 

mo»tauty »atx 

TraBsurelbrnl 

310 

2 5% 

One stage S P 

190 

2 2% 

Retropubic 

12 

0 0% 

Perineal 

12 

0 0% 



Fig 2 Annual prooperatue mortalit> in public ward patients, Montreal General Hos 
pital 


Table 4 Causes of preoperatne death 


1937-1944 [ 

1 8>car» j 

1947 I9j2 

6 years 

No of patients | 

644 1 

539 

Pjelonepbritis | 

9 

1 

Cardiovascular ' 

S 

G 

p- 

3 

0 

F 

2 

i 0 

Cremia 

0 

0 

Other causes 

1 ^ 

i ^ 


24 

1 ° 


Another important change has been the diminution in the incidence of puhnonarj' 
embohsm In the first group of patients 7 fatal emboli occurred, in the second 
group only one This further improvement has eliminated an additional 15 per 
cent of the former deaths The one remaming significant cause of mortality has 
been disease of the cardiot asoular system, but even its incidence has been reduced 
by half It is not likely that the danger of cerebral hemorrhage or thrombosis or 
coronary infarction can be removed entirely m this older group of patients 
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All four, Standard, prostatic operations were utilized in the treatment of the 
more recent group of 530 patients. Most of them, 606 in all, were operated upon 
by either the transurethral or the one-stage, suprapubic, transvesical procedure. 
This latter group affords an excellent opportunity for comparing the results of 
these two operations on the same urological service (table 3). The mortality rate 
for the two procedures was virtually the same, 2.5 per cent for the one-stage in 
196 patients, and 2.2 per cent for the per-urethral in 310 patients. This similarity 
in mortality rates was somewhat surprising, because an impression had been 
formed from watching the two groups of patients on the same wards that the mor¬ 
tality in the suprapubic group would be considerably higher. Certainly the supra¬ 
pubic procedure seems to be a more disturbing operation for the patient, and this 
fact is borne out by the incidence of immediate postoperative complications, 
which has been 18 per cent in the one group and 8.3 per cent in the other. 

All these changes in operative results are interesting and significant, but the 
greatest of all seems to be taking place in the reduction of preoperative mortality. 
In the years 1937 to 1944 there were 24 preoperative deaths with a mortality rate 
of 4.4 per cent. This is in sharp contrast with the 9 deaths and mortality rate of 
1,4 per cent in the period from 1947 to 1952. It would seem that the preoperative 
fatality rate is still fallmg for in the past 3 years there has been but a single death, 
a rate of 0,3 per cent for this three year period. See figure 2. 

In the preoperative phase of treatment pyelonephritis again was found to be 
the commonest cause of death (table 4). It accounted for 9 of the 24 preoperative 
fatalities in the first group of patients, but was responsible for only 1 in the second 
group. The incidence of preoperative deaths due to cardiovascular disease in the 
two groups has remained virtually the same. This may indicate that there has 
not been a very great change in the general level of health. Deaths from all other 
preoperative causes have diminished. 

The most striking information that has emerged from this study is the startling 
decrease in deaths due to urinary tract sepsis. It is not likely that this change 
can be attributed solely to the introduction of antibiotics. Many factors such as 
less preoperative urethral instrumentation, and greater attention to asepsis have 
rmdoubte^ly played their part. The change-over from two-stage suprapubic 
prostatectomy may have had some effect on the mortality rate but under modem 
conditions the two-stage operation could be performed perhaps with equally good 
results. 

In summary it can be said that the former chief causes of preoperative and 
operative fatality in prostatic patients virtually have been removed. Further 
improvement in mortality rates mil depend probably on greater attention to the 
minutiae of treatment and in particular to extreme precautions against cardio¬ 
vascular accidents. 

1414 Drummond St., Montreal, Canada 
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IMPOKTANCE OF FHOZEX SCCTIOiXS IK E\^'iLUA'J'lKG 
PROSTATJC KODEJ.es 

ORMOND S CbU' and JOHN R McDON'M.D 
Section of Urology, ami Dnisum of Surgical Paihotogii, Mayo Cliiiit, Rochester, Minn 

It has been a\iomatic that pitcise diagnosis is a pieietpiisitc of lalioiial thcia- 
pcusis jMaiij’ ingenious techniques hai c been del ised foi histologic study of 
palpable nodules in the piostate but onij peiiiical e\posuio of the gland affords 
direct access to the entiic tioublcsome postciioi lamella Biopsi iia this loiite, 
therefore, should haic the gieatest potential foi indicating iinequii ocally the 
bona fide candidates for so called radical opciations 
The combination of frorcn-scctioii o\ammation and simultaneous prostatec¬ 
tomy of appropriate tj^pe has no paiallcl m other diagnostic oi therapeutic 
schemes This thcorcticallj ideal one stage proccduic has attained oiilj limited 
popularitj, hoMcicr, oning to the e\actiiig technical details of perineal dissection 
01 to skepticism rcgaiding the diagnostic \aliie of fio/cn sections 
Our stiidj Mas undeilaken in the hope of niisweriiig tuo pcitineiit questions 
1) Can caicuioma of the prostate, especially eaiK lesions, be diagnosed nith con¬ 
sistent aocuiacy fiom froren sections alone and 2) is histologic conhimation of 
clinical improsaions necessarily impoitaiit when selecting patients for lachcal 
prostatectomy? 

The suney has been limited to palpable nodules within the piostate of indi¬ 
viduals whom we considered suitable candidates foi the ladical opeiation This 
assured inclusion of those lesions which are usually most c onfiising to pathologists 
as well as urologists 

Each piostate was exposed peiincally and a gcneious sample was taken from 
the indurated portion In some instances the entire lesion was excised Multiple 
biopsy specimens were examined when the induiation was less impicssne aftei 
the gland had been exposed and when the hist jneee of tissue was leportcd 
benign 

PREPAinxaiON OF Fnozrx sremoNS 

The frozen sections wore prepared accoiding to a standard technique, as foi 
lows The fresh piece of tissue is placed on the stage of a Spencei freezing micio- 
tome and frozen with carbon dioxide Sections aio cut with an axerage thickness 
of 10 to 15 microns One of these is floated on the sui face of cold tap w atei and 
then transferred on a glass rod to Teiiy’s polj'chrome mcthjleiie blue stain for a 
few seconds The section is washed in fresh tap water and mounted on a glass 
slide w ith a cover slip o\ ei it The mounting medium is tap w atei 
Sections prepaied in this manner will deterioiate because the fluid evmpoiates 
and the stain fades on exposuie to light Usefulness of the piepaiation can be 
prolonged bj sealing the edges of the cox er slip x\ ith lacquer to prex'ent ex apora- 

Sp?ngs, Ma“ e-SMOSs'® Association ot Gemto Urinarj Surgeons, Hot 
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tion of the water. Most sections, however, can be preserved for only a little more 
than twent 5 '^-four hours. 

It is especially important that the sections be fairly thin and well stained, and 
some experience with the technique of making fresh frozen sections is required. 
We routinely have residents in pathology and residents from the various surgical 
specialties cut our fresh frozen sections and find that after one to three weeks of 
experience, they make reasonably good fresh frozen preparations. A very essential 
part of the technique is the use of a sharp knife. Our kni\^es are sharpened after 
a day’s use during which they cut 40 to 50 preparations. 

INTERPRETATION OF FROZEN SECTIONS 

The interpretation of preparations is made by means of low power and high 
power microscopiL 

The carcinomas of the prostate which give the pathologist difficulty in diagnosis 
are those which produce well-formed acini. When the acinus 1) loses its papillary 
projection and 2) becomes smaller and when 3) the cytoplasm of the cell takes up 
fat and is therefore clear, one should suspect carcinomatous changes. It is not 
sufficient that only two of these criteria be fulfilled. We have found it necessary 
for all three to be met in order to make a foolproof diagnosis of carcinoma (fig. 1). 

Another veiy helpful feature to look for in fresh frozen sections, as well as fixed 
sections, is the presence of collars of tumor cells around nerves. Because the piece 
of tissue under discussion is usually removed from the posterior lamella of the 
prostate, nerves and vessels are very readily demonstrated. 

In order to become expert in the diagnosis of carcinoma of the prostate from 
fresh frozen sections, one must be familiar not onlj’^ with the appearance of nu¬ 
merous carcinomas of the prostate in fresh frozen sections but also with the 



Fig 1. Adenocaicinoma of piostate. Note small lumina, lack of papillary infoldings and 
cells with clear cytoplasm (fresh frozen section stained iiith Terry’s polychrome methjdene 
blue; X95). 
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appearance of benign conditions winch mimic carcinoma, such as metaplasia of 
prostatic opithelnim The pathologist who c\aminos ciiicstionable lesions of the 
breast and little else bj the ficsh frozen Icchnuiiic is piobablj inadequately 
prepared to intoiprct pioslatic lesions bj this method 
vccuiccca or Mr riion 

The foregoing morphologic criteria weie used to interpret frozen piostatic sec¬ 
tions from 45 patients In 40 cases the diagnosis was caicmoma while in 5 in¬ 
stances a benign condition was repoitcd 
Each piece of tissue used for fio/en section was csamined later hr means of 
concentional fixed sections The orK/inal tliaynoiis ua'i conjirmcd in cicii/ case 
Finer details of the permanent sections mciely peimittcd more piecisc diffeicntia- 
tion between grades of malignancj Twehc pilients had giadc 1 lesions, 2b had 
giacic 2 lesions, and 2 had giade 3 lesions 
Admittcdlj, this is a small senes but consistenev of this degree has not been 
unicpie All oui surgical specimens me examined loutnich bj both fio/en and 
fixed technicpies, and the final diagnosis raielj diffei's from the ))ioMsiona! one 


iMi'onTxxcr. or mi a non 


More important than anj \ indication of the frozen-section technique ns a 
dependable diagnostic pioccdurc is the c|Ucstioii of whether oi not such studies 
ha\e significant clinical \alue, and this we attempted to dcteimmc in oiii study 
The 40 patients with positnc biopsy specimens wcie ticatcd b\ ladienl political 
prostateotomj All aic now impotent, excii though 21 me loss than GO jeais of 
age, 1 is only 45, and the axciage age foi the entire gioiip is 59 5 jcais 
Four of the 5 patients with benign lesions had no uiiiiari difficulty and the 
remainder of the pi estate was not disturbed The fifth patient imdciwcnt simple 
enucleation of adenomas because of obstnictnc symiitoms The ages of these 5 
mduidiials xaiied from 41 to 04 jcais with an aieiage of 55 4 joais None has 
noted any change m Ins libido oi potentia since the operation 
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It is obvious, therefore, that sacrifice of the entire prostate entails a definite 
physiologic price Avhich may not be too great for possible “cure” of a potentially 
lethal disease but one which the unafflicted surgical victim may not accept too 
philosophically, especially when appropriate preliminary measures could have 
circumvented this stigma. To date we have found it difficult to be reconciled to 
proph 3 dactic total prostatectomjL 

On the other hand, more serious errors may be perpetrated Avhen patients are 
denied radical prostatectomj'^ merety because biopsies have not been employed 
to maximal advantage. EA^en in retrospect Ave AA’^ere unable to discern anj^ special 
clinical features AAdiereb 3 '- patients might haA'^e been selected for operation more 
discriminantly. AVithout adequate biopsies there Avould have been inevitable 
errors of omission as Avell as of commission. Included in our series of 45 cases Avere 
several striking examples of potential pitfalls in the simple palpation of prostates. 









Fig. 4. Case 3. Inset, diagram of diffuselj’- indurated prostate with a hard nodule n^r the 
left lateral border, a. Plain roentgenogram showing multiple prostatic calculi, b, Photo¬ 
micrograph of biopsj^ specimen taken from nodule showing adenocarcinoma (hematoxylin 
and eosin; X135). 
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IIJAiSTIIATIVr. CASKS 

Ciiscs 1 and 2, to follow, wore thought to be elnssic examples of early prostatic 
malignaiicj'. 

Case 1. A patient, aged 41 years, had been treated successfully for lymjiliosar- 
coma of the neck and had a stouj'-hard nodule near the base of the right lateral 
lobe of an otherwise normal prostate. IJiopsy .showed benign hyjjorpla.sia (fig. 2). 

Cases. A patient, aged 57, had an area of third degree induration iti the sliglitly 
enlarged left lateral lobe of the prostate. Frozen-section examination revealed a 
localized area of granulomatous prostatiti.s (fig. 3). 

In the other 3 instances of benign disease the condition proved to be either 
benign hyperplasia or granulomatou.s prostatiti.s despite multiple biopsies. 

The hazards of hasty interpretation are ilhi.stratcd by ca.se 3. 

Case 3. A .’iT-year-old patient with dilTuse induration in the pro.statc had been 



I'lO. 5. Case 4. 7aar/,_diagram of prostate ahovviiig palpalile iiodale on riglit. Pliotomi- 
erograpli of Inopsy specimen taken from noduic siiotvs adenocarcinoma (iicmatoxviin and 
cosin; XlCOl. 
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found to have prostatic calculi, and no treatment had been advised. One area oi 
the left vas much firmer than the remainder of the gland. Frozen-section exami 
nation disclosed adenocarcinoma (fig. 4). 

The importance of continued observation is demonstrated by case 4. 










'A'* 




Fig. 8. Case 7. Inset, diagram of enlarged prostate showing hard nodule near base of right 
lobe, and sites of biopsy of left lateral lobe and right side of posterior lamella, a. Photo¬ 
micrograph of biopsy specimen taken from center of enucleated left lateral lobe showing 
carcinoma (hematoxylin and eosin; XloO). b. Photomicrograph of biopsy specimen taken 
from right side of posterior lamella showing adenocarcinoma (hematoxylin and eosin; X150;. 
c, Photomicrograph of biopsy specimen taken from palpable nodule showing benign hj'per- 
plasia (hematoxylin and eosin; XlOO). 
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Case A patient, aged 03, hid a amooth, moinblc nodule in tlic light lateral 
lobe Minch Mas examined aniuiallj foi elcxcii veirs BctMcon the 1051 and 1952 
examinations it became higci and fumei rroren-su tioii cxamiiiatioii disclosed 
adcnocaicmoma (fig 5) 

Case 5 ofTers irrefutable proof that the dcgicc of induration tan be a fall icious 
index and that moie prost ites should be subjected to biopsv 

Case 5 A lather ill defined nodule, oiilj slightlj fiinici than the leminidei of 
the gland. Mas noted in a patient aged G3 Most cximmei-s mteipretcd it as a 
small adenoma rio/cii section cxamiiiatioii shoMcd adenotatcinoma (fig 0) 
roui similar doubtful lesions proxed to be adciioiaKiiiomas 

The eliisncncss of piostatic cancel and the impoitance of multiple biopsies arc 
demonstiatod bj i iscs G and 7 

Case G A patient, aged 09, had piost.itu ciilaigcmciit and tjpical obstructue 
sjmptoms The light lobe contained an cxtremelv hard nodule rro/cn section 
examination disclosed Old} benign Inpcrplasii A similai but landom biopsx of 
the unsuspected left side of the gland lexcalcd ndciiotaicinoma (fig 7) 

Case 7 5 patient, 70 }c.irs of age, had sexcre obstiiictixc s}mptoms 5t the 
base of the nght lobe of the prostate thoic xxas a xci} linn nodule rio/cii-sectioii 
examination slioxxcd benign hyperiilasin 'I he enlarged Intel al lobes xxcrc enu¬ 
cleated lloutmo fio/en section examination of the spenmen rexcaled an unsus¬ 
pected carcinoma xxittim the tissue from the left lobe 'llie icmanidei of the pros¬ 
tate Mas remox cd and a second aica of adenocarcinoma xxas found ni the posterior 
lamella (fig 8) Perhaps multiccntnc gioxx ttis of this t x pe account foi some of the 
conflicting opinions regaiding the betmior of so called occult lesions 

SUXIXtXin A\D CONCLUSIONS 

In 45 cases no discicpancics xxcic cncountcied liotMceii diagnoses based on 
frozen sections obtained b} direct iiciineal biops} and those made aftoi study of 
permnnciit sections fiom the same tissues If fiozcii-scetioii biops} had not been 
performed, 5 patients xxould haxc lost then entire piostatcs necdlcssl} and xxould 
luxe been destined to be impotent, xxhilc 5 othci patients xxitli tine caiciiiomas 
probably xxould haxe hid no operation If multiple biopsy specimens had not 
been examined, 2 additional patients xxould haxe been left xxitli caicmoma aftei 
simple enucleation The results of this study, theicfoie, seem to xxnriant the foi 
loxxing conclusions 

Carcinoma of the pi estate can be diagnosed xxith coiisistont accuiacx’’ fiom 
frozen sections, prox iding the biopsy is adequate Difficulties xx ith the method 
are piobably due to inexperience 

To initiate oi deny urex cisible, dcfinitix e therapy solely because of impiessions 
denied from the palpation of the piostate is fiauglit xxath consideiable hazaid 
Not all nodules of third degree induration are malignant and many carcinomas 
are only slightly induiated Histologic confirmation of cluneal diagnoses is im 
peratixe if ladical piostatectomy is to be employed judiciously 
The combination of diiect frozen section biopsy and simultaneous ladical pen 
neal prostatectomy, xxhen indicated, still seems to be the logical treatment foi 
eaily carcinoma of the prostate 
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METHODS OF DIAGNOSIS OF CARCINOMA OF THE PROSTATE; 
A COMPARISON OF CLINICAL IMPRESSION, PROSTATIC SMEAR, 
NEEDLE BIOPSY, OPEN PERINEAL BIOPSY AND TRANS¬ 
URETHRAL BIOPSY 
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From the Department of Surgery, Division of Urology, School of Medicine, The University 

of California and the Wadsworth Veterans Administration Hospital, Los Angeles 24, Calif. 

Carcinoma of the prostate is a disease which produces no sj^ptoms in its 
early stages, yet it kills thousands of patients every year because earl}'- diagnosis 
and appropriate total excision are rare. The detection of early carcinoma depends 
upon frequent intelligent palpation of the prostate in men over forty plus a high 
index of suspicion of any induration and biopsy of equivocal areas.^- - 

This study was undertaken to evaluate the diagnostic accuracy of digital 
rectal examination, prostatic smear, and needle biopsy in 99 cases representing 
various stages of suspected carcinoma of the prostate. In all patients the diagnosis 
was confirmed by open perineal biopsy, or after transurethral resection in ad¬ 
vanced cases. The study shows that needle biopsy properly performed under 
local anesthesia is a practical and extremely useful technique of diagnosis. 

The consensus has been that rectal examination by an experienced clinician is 
the best diagnostic tool short of open surgical biopsy. Our inquiiy emphasizes 
the importance of this practice. 

The important work of Papanicolaou and TrauU in diagnosing carcinoma from 
the examination of exfoliated cells gave hope that this would provide a simple 
means of detecting early prostatic malignancy. Although many investigators were 
originally enthusiastic, the majority of them now feel that the method is unsatis¬ 
factory in disclosing early carcinoma.'* ■ ® However, m late, untreated cases and 

in experienced hands, it is generally agreed that there is an SO to 90 per cent 
positive correlation between the smear findings and the pathological diagnosis.^ • ® 

Although punch biopsy of the prostate has been practised for many years,^' 

Note by editor. The Joseph F. McCarthy prize essay. 

The presentation of this essay was supported in part by the Fund for the Advance¬ 
ment of Urology. 

Read at annual meeting, Western Section of American Urological Association, San 
Francisco, April 27-30, 1953. 

* Pathologist, Culver City Hospital, Culver City, Calif. (Dr. Rosenthal was responsible 
for interpreting the prostatic smears in this study. The routine pathology was performed 
by the Department of Pathology, Veterans Administration Center, Los Angeles, Calif.) 
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Cancer Conference, Cincinnati, March 1952. 
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'BEYOND PROSTAH 
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Tig 1 ClELSsifEP'LlEoii of cnicer of the prostate 


it hasi iioier become poinilar There me scieial reports mIiicIi sho« a tlegico of 
acemaej for this method which apiiroathes 95 per tciil m eases whoio tlie clinical 
diagnosis is reasonably ccitain *" *’ Slill, most urologists feel lint it is in- 
adeiiiiate for anj thing but occasional confirmation of higc lesions " 

This stud} appraises these diagnostic methods using tissue obtained fiom open 
perineal biopsy or transuiothral resection to establish then a.iliditc 


MLTIIOUS 


Wo liaie adopted a clinical classification of prostatic cancel showm in figuio 1 
Gioups A and B repicsent disease still confined to the prostate and lioiioo 
potciitiall} curable by proper suigcrj Groups C and D repicsent adianced 
caicmoma, considered incuiable by piescnt methods 
1) Chmeal cialuatwn Interpretation of piostalic palpation is difficult to stand- 
aidizo We lia\c giaded the consistency of the prostate on the basis of 1 to 3 
degiees, with 1° representing normal piostatic consistency, 2° mdicatiiig definite 
mcieased fiimncss often exemplified by fibiosis oi isolated fibioadenomata, and 3° 
chaiactciirmg the stony hardness of prostatic caicmoma oi calculi The subtle 
shadings between these categories are familiar to most clinicians Fixation of the 
prostate, obliteration of sulci, iricgulaiity of contour of the gland and lateral 
ligament induiation are criteiia which, while siibjectn e, me extremely imnoltant 
m determining the status of the neoplasm 

Foi pill poses of uniformity one of us examined and graphically recorded his 
impicssioiis of digital rectal findings in all cases A pictoiial iccord, no matter 
how individualized, is useful in the eialuatioii and subsequent le exaluation of 
these patients Biopsies were perfoimcd whenex'ei theie was any question ns to 
the iiatuie of the prostatic induration Cluneal impiessions of palpatory findings 


'■Rinker J R and Shumm, W G J Urol, 67-709-712,1052 
n Semple, J E Brit M J , 1 123G 1238, 19SI 

n Peirson, E L and Nickerson, D A Non Eng J Med , 128 675-678, 1943 
n Ciccvj, C D T A M A , 138 412-414, 1948 
Smith O G J Urol , 64 671-680, 1950 
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were classified as 1) carcinoma, 2) probable Carcinoma, 3) improbable Carcinoma. 
For purposes of conciseness Carcinoma and Probable Carcinoma are subse¬ 
quently referred to as “Positive” and Improbable Carcinoma as “Negative” 
clinical impressions. 

Cystoscopic findings and results of marrow aspiration, blood chemistries, and 
X-ra}^ examinations are not included in the present data except as their impli¬ 
cations helped to determine group D carcinoma Avhen it was not otherwise 
suspected. 

2) Prostatic smear. In 70 of 99 cases, exfoliated prostatic cells were examined. 
Expressed prostatic secretion was used in most instances. In some cases Avhen 
massage was unproductive, the urine sediment after massage was examined. 
This is in accord with the belief that prostatic fluid is more likely to show diag¬ 
nostic cells than urine sediment."* The Papanicolaou technique of fixation and 
staining was used.^ Specimens for this type of examination were obtained in only 
70 per cent of the total series. Indwelling catheters, unproductive massage, and 
occasional tenderness of the prostate were factors interfering wth smear exami¬ 
nation in the other 30 per cent of cases. 

Approximate!}’’ 15 per cent of the smears were considered unsatisfactory be¬ 
cause of the sparsity of cells. In 25 per cent the numbers of cells were meager and 
required prolonged scanning of the slides. This is attributed in some cases to 
an insufficient amount of prostatic fluid or to dearth of exfoliated cells. In 
other instances, it was apparent that many cells had been lost in the process 
of fixation and staining. Recently we have attempted to concentrate cells by 
digestion of the prostatic substrate followed by centrifugation of the freed cells 
in a tenacious mucus plug which is then smeared and fixed.’® Our experience 
has been too limited to offer an opinion regarding the usefulness of this more 
complicated method. We are, however, encouraged to continue its use (fig. 2, A). 

The literature is replete with references to the interpretation of exfoliated 
cytology and its discussion is superfluous here. Standard diagnostic criteria 
have been used; groups of cells of large size with nucleocytoplasmic disproportion 
and with variation in nuclear size, shape, and staining density (fig. 2, B and C). 
Caution must be used in intei’preting seminal vesicle smears which may present 
cell atypism suggesting carcinoma to the neophyte.® In our series only a few pa¬ 
tients had received previous hormonal therapy for carcinoma of the prostate, but 
it is in these cases that the cellular pattern may be distinctly altered with the 
finding of large squamous and vacuolated cells (fig. 2, ’® 

3) Needle hiopsij. The Silverman biopsy needle was used almost exclusively in 


this series. We have had limited experience Avith some of the other instruments 
^^vised for this purpose (fig. 3, A).’®- All have some shortcomings, and sufficient 
experience with one instrument seems to be prerequisite for obtaining specimens 


_ ^ Rosenthal, M. and Traut, H. F.: Cancer, 4: 147-149, 1951. 

J B^rs, H. and Benjamin, J. A.: Surg., Gynec., & Obst., 91: 660-668,1950. 

P. R., Coplan, M. M., Woods, F. M. and Melvin, P. D.: J. Urol., 66: 379-389, 

'^ 951 . 

'^Melick, W. F.: J. Urol., 66: 408-411, 1951. 

Veenema, R. J.: J. Urol., 69 : 320-322, 1953. 
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Fig. 2. A, concentrated prostatie smear stiouing several clusteis of maliKiiant cells in 
a single field (X150). IS, group of i)rostalic carcinoma colls sliowing increased nuclcocyto- 
plasmic ratio and irregularity of nuclear si/c, shape, and staining density (XG50). C, malig¬ 
nant cells arranged in acinifoim pattern Small cells are spermatozoa (XC50). D, concen¬ 
trated prostatie smear sliouing large squamous cclU Patient had been treated previously 
with estrogens (X350). 

with any degree of legnlarity. Advantages of the Silverman needle arc: It causes 
minimal trauma, and biopS 3 ’- may casilj^ be performed under local anesthesia as 
an office procedure; it is simply constructed; it is easily maneuverable and allows 
sensitive control with the rectal finger; it is efficient in obtaining adequate tissue 
once the technique is mastered. The cliief disadvantage Avhen compared A\nth 
larger instiuments is that tissue obtained is sometimes small and friable. 
With practice, however, cj’linders of tissue which provide a good field for mi' 
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[Fig. 3. A, prostatic biopsy instruments: Silverman needle, Turkel needle, Veencma 
punch, and Melick needle. B, microscope slides showing multiple sections of Silverman 
needle biopsies of prostate. 

croscopic examination of multiple sections are obtained (figs. 3, B and 4). If the 
biopsy is taken from the critical area, the amount of tissue protdded by this 
relatively small instrument is sufficient to make a diagnosis in most cases. 

It was formerly our practice to use the needle with the patient anesthetized 
and in the exaggerated lithotomy position. A sound was placed in the urethra to 
depress the prostate. However, in the last 28 cases biops}^ was performed under 
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Fig. 4. 4, low power photomicrograph of Silverman noodle biopsy showing carcinoma 
(XlOO). B, high power pliotomicrograph of needle biopsy shown in A (X400). C, needle 
biopsy showing luxuriant prostatic carcinoma (XlOO). 
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local anesthesia Avnth the patient in the ordinary lithotomy position and A\4thout 
a urethral sound. Trilene Avas used in some cases as a supplementary analgesic 
In these 28 cases the technique AA^as as folloAA’s: 

The needle is introduced Ioaa' in the perineum, near the margin of the anus 
and a little to the right or left of the midline depending upon the location of the 
indurated area. The needle penetrates above or through the rectal sphincter and 
can be felt AAuth the rectal finger for the entire distance as it is being advanced. 
By keeping the instrament just anterior to the rectum, the exact area of in¬ 
duration can be entered by depressing the outer end of the needle. In the earlier 
technique normal apical prostate Avas often penetrated before reaching a nodule 
at the base. This resulted in uncertainty about the position of the needle tip. 
An important feature of the method is the advancement of the needle and 
obturator up to the nodule but not into it. When the inner blades are advanced 
and extend beyond the end of the outer sheath thej”- penetrate the nodule through 
its entire diameter and engage tissue from the desired area. The outer needle is 
then adA^anced for a distance of 2 to 3 centimeters AA’hile the inner blades are 
held stationary. The outer sheath is then rotated 360° (or the AAdiole instrument is 
leA’-ered up and doAAm) severing the cjdinder of tissue at its base (fig. 5, A). 
Figure 5, B and C are Ioav and high poAver photomicrographs of a needle biopsy 
specimen removed from a small nodule of the prostate (group A) by the method 
described and illustrated. The needle engaged carcinoma tissue proximally and 
fibromuscular stroma outside of the nodule beyond the carcinoma. 

The biops 3 ^ can be done without assistance although it is helpful to haA^e an 
assistant advance the outer sheath A\'-hile the operator’s finger remains Avithin 
the rectum for additional biopsies. 

If the inner blades can be AvithdraA\m AA'ith ease, they are removed Avhile the 
outer sheath is left in place. HoAA^ever, if resistance is encountered, blades and 
outer sheath are remoA^ed simultaneousljL Since multiple biopsies are not signifi- 
cantty more traumatic, it is recommended that at least three good cylinders of 
tissue be remoA'ed for study. 

4) Open perineal biopsy. This standard method of confirming the diagnosis of 
clinicalty suspected carcinoma of the prostate is the only means considered 
reliable b}" man}'- urologists and pathologists. Open perineal biopsy Avas performed 
in 74 of our 99 cases. The classical Youn g or Belt’s s ubsph incteric exposui’e Av as 
used. When the surgeon is familiar Avith the anatomy of the male perineum, the 
procedure is simple and almost free of complication. It can be done in one half 
hour or less in most cases. ExtensiA'-e dissection about the prostate is unnecessary 
and undesirable. Generous AA-edge biopsies are taken from the suspected area as 
Avell as from other less suspicious areas (fig. 6).* 

All of the biopsies in this series AA-^ere subjected to careful microscopic investi¬ 
gation before the diagnosis of carcinoma AA^as considered definite. Formerly multi¬ 
ple biopsies Avere submitted for rapid frozen section and radical prostatectomy 
AA'as decided upon from their evaluation. Frequent difficulties in making a diag¬ 
nosis from frozen sections have induced us to alter this practice in some cases. 

* Recentlj' we have used the Castroviejo twin-blade knife for this puipose. 
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Fig. 5. A, artist’s drawing of pararectal needle biopsy. Center: needle advanced up to, 
but not into, nodule. Lower left: obturator removed and biopsy blades advanced into 
nodule. Lower right: outer sheath advanced and rotated, severing cylinder of tissue at its 
base. B, needle biopsy confirming diagnosis of carcinoma in a small nodule of prostate. 
Cylinder of tissue contains carcinoma proximally and fibroadenoma distally (X20). C, 
higher power photomicrograph of specimen shown in B. Note sharp line of demarcation at 
border^of carcinomatous nodule. 
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Fig 6. A, view of vedge biopsj' just taken at open perineal exposure of prostate. B, 
microscopic slide showing size of open prostatic biopsjx 

SeA'-eral biopsies are submitted for multiple paraffin sections and detailed exam¬ 
ination. The perineal Avound is closed Aidthout further delay, and final disposition 
is made tAvo or three daj^s later Avhen the permanent sections have been reAueu'ed. 
Young’s radical prostatectomy after previous perineal biops}’’ is as easy or easier 
than in unoperated cases, provided the operation is done soon after biopsy (2 
to 7 days).-^ In the present series this AA-^as done on six occasions. It has been 
illuminating in seAmral instances to find that carcinoma Avas present in biopsies 
taken from clinically unsuspected areas AAffiile the indurated area felt on digital 
rectal examination A\ms deAmid of tumor. 

A distinct adAmntage of open perineal biopsy is that it affords important in- 
^rmation concerning fixation of the prostate, knoAA'ledge of AA’hich aaoII affect any 
decision regarding the feasibility of radical prostatectomy. f Five cases AAdiich 
Avere considered to be in gronps A and B on the basis of digital rectal examination 
AA’^ere found to haA^e extraprostatic extension on perineal exposure of the gland. 
These AA^ere then treated conservatwely. 

t When fixation is present, it is considered in this study to be a definite contraindication 
to total prostatectomy for purposes of cure In a determined effort to limit Young’s radical 
prostatectomy to truly curable cases in this series, operation was performed in cases of 
groups A and B only (fig 1) 

21 Goodwdn, W. E.- J A.M.A., 148 : 799-803, 1952. 

=2 Jewett, H. J.: J. Urol., 61: 277-280, 1949. 
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5) Tramurclhral resection This lias been practi'^ed oiil}' ■\\Iicrc the clinical 
hndings indicafed the need for nlle\iation of obstniction The fact that the 
majout}' of tumor, originate in the posterior poition of the prostate militates 
against the use of tiaiisnrcthial lesection as a biopsy proccdnie m all hut ad- „ 
vanced cases When the method has been n«ed m toiijniution with lohof of oh- 
structn e changes, specimens taken from the postcnoi portion of the prostate are 
kept separate for microscopic study Cuttings fiom othei areas have been iso¬ 
lated for detailed examination when then gloss aiiiicaiance and consistency 
hai e suggested carcinoma " 


Three groups of comparisons liaxc been made m this study. The standard (100 
per cent) has been data obtained fiom open biopsy or positixe transurethral 
biopsy The results of clinical impression, prostatio smeai and needle biopsy are 
compaied with the lesiilts of surgical (open perineal or tr.insuicthral) biopsy 
Since the error m paljiatorj iminession was in o\er-diagnosis of cancer, the 

Positive Surgical Biopsy 
Positixe Clinical Impression 
Positix e prostatic smears and needle biopsies can bo compared more dircctlj' w ith 
the lesults of positixe suigical biopsy m the folloxxing fashion; 


percentage of accuracy is c\prcs‘ied m terms of 


Positix c Smear Positix e yocdlc Biopsx' 

t'ositixe Surgical Jiiopsj ‘ Positixe Siirgual Uiopsx- 

The results arc shown in table 1 

1) Chmcopathological correlation In groups C and D the clmicopathological 
coiielations xxcre 94 and 100 poi tent respectixelj', xxitli an average of 07 per 
cent In groups A and B the coriclations were 47 and 50 per cent respectively, 
xxith an ax'Ciage of 52 per cent 

Onlj' one case of the 99 in this senes was consideied iiegatix'e clinically and xxas 
prox'ed to hax'e caicmoma on biopsy This xxas a case in group B and one in which 
the needle biopsy xxas positive 

Sixteen of the 99 cases in this senes were consideied iicgatixm on the basis 
of clinical cialimhon However, there were 35 iiegatix'c surgical hwpsies in the 
series w ith all of the clinical ei rors occuri mg m groups A and B This indicates 
that the clinical error xvas in ox er-diagnosis of cancel and almost exclusively in 
the early caicmomas 

There xxeie 11 suspicious smears in this senes which weie excluded from the 
positixm figures since it was felt that they did not xxairant a diagnosis of cai¬ 
cmoma For a similai reason, four suspicious needle biopsies w ere excluded The 
percentage accuiacy figuies thercfoie reflect onl 3 .’ those smears and needle biopsies 
which were considered to show unequivocal carcinoma 

Nine unsatisfactorj' smeais, so considered because of the sparsity of cells, 
w ere included in the correlation (and counted as negative values) even when their 
surgical biopsy counterparts were positive This reduced the percentage of 

"Bxrnes, R W , Bergmin, R T and Barley, S J Urol , 67. 755-757, 1947 
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Table 1 


_ 


-- 

22 CASES 

GROUP C 

35 CASES 

"**GR0UP D 

15 CASES 

CROUP A 

27 CASES 

.Positive open biopsA’^ 

7 

9 

18 

6 

Positive TUR 

0 

1 

14 

9 

Total 

7 

10 

32 

IS 

Positive clinical im- 



1 


pression 

15 

' 18 

1 

34 j 

15 

Accuracj' 

7/15 = 477o 

10/18 = 56% 

32/34 = 04% 

15/15 = 100% 

Positive prostatic 





smear 

2* 

1 

8 

9 

Accurac 3 ' 

1/6 = ir%t 

1/4 = 25%t 

8/19 = 42%§ 

9/10 = 00%|| 

Positive needle bi- 





opsy 

5 

5 

23 

13 

Accurac3' 

5/7 = 71% 

5/10 = 50% 

23/32 = 72% 

13/15 = 90% 


* One false positive. 

t Smear not done in 1 case proven positive on biopsy, 
t Smear not done in 5 cases proven positive on biopsy. 
§ Smear not done in 13 cases proven positive on biops}' 
II Smear not done in 6 cases proven positive on biopsy. 


Overall Accuracy 


Clinical 

74% 

Smear 

45% 

Needle 

71% 


Accuracy in Groups A and B (Cuiablc) 


Clinical 

52% 

Smear 

21% 

Needle 

61% 


accuracy for the smear diagnosis. Similarlj’-, seven needle biopsies containing 
inadequate prostatic tissue for et^aluation, lessened the percentage of accuracy of 
the needle biops 3 n These factors are considered equitable because unsatisfactory 
smears and needle biopsies are imperfections of the methods. 

2) Smear-biopsy correlation. In advanced carcinoma (groups C and D) the 
correlation was 66 per cent, a figure which is somewhat lower than that achieved 
b 3 '- other investigators.'* In earl 3 '- carcinoma (groups A and B) the correlation was 
correspondingly lower (21 per cent). It is evident that higher correlations are 
obtainable in advanced carcinoma which invades the major prostatic ducts or 
urethra, but that poor comparisons occur when the tumor is small and still con¬ 
fined to the compressed periphery. 

I 3) Needle biopsy-surgical biopsy correlation. The accuracy of needle biopsy was 
81 per cent in advanced carcinoma whereas its accuracy was 61 per cent in groups 
A and B. 











PROSTATIC CAKCINO\t 


401 


Taiii f 2 



• One c ISC clinicnllj posilne n is ncgntuc on liiops\ 
t One CISC clinicolh ncgntuc nnn positive on Inopsj 
CliniLnl nccurncv {2S cases)—'10 per cent 
Needle nccurncv (2S c ists)—100 per cent 

The results of the Inst 28 needle biopsies are show n in table 2 
These highly aoeurato results of needle biopsy are giatif\ing and although it 
IS piediofed that futuie biopsies will not conlimie to show siith a prccue toncln- 
tion, we aie encouraged bj the impiovcment There aic sotoial factois which 
account for the lecciitlj improved icsiills of needle biopsy ^ hoj nio cxperioiice, 
the pnraiectal approaih, and multiple biopsies It is particiilnilj rownidmg that 
the diagnosis was made m si\ tases of cuiablc (arcnioma (gioups V and B) 

DISCUSSION 

The most impoitaiit factoi in the present day diagnosis of carcinoma of the 
prostate IS the pnlpaf orj finding of an area of iiiuisiial induration We hav e ericd 
on the side of over suspicion and our mistakes wcic almost esclusivcly iiv gioups 
A and B, properlj so, ns without suspicion theic aio no cailj cases and hence 
no cures 

In this study prostatic smeai examination has been less icwnrding than needle 
biops> in confirming the diagnosis of piostatic cancer Although a fairlj' high 
degree of corielation was adueved m the late cases, the icsults were pool m 
verifjmg eaily carcinoma Our senes was too small, however, to wariant an 
accuiate appiaisal in this legard It is a method which lequircs pathologists who 
are experienced in the special techniques and interpretation and this lessens its 
populai value Despite the fact that it appears to be “second best” when com¬ 
pared to needle biopsy as a non opciative moans of confirming the diagnosis of 
suspected piostatic cancel, the tnie value of the method may still be in the 
detection of carcinoma in clinically unsuspected cases ** 

Needle biopsy has giv en a high degiee of coirelation with the lesults of siiigical 
biopsj 111 our last 28 cases The accuiacy of the needle can be ilhistiated diamati- 
cally by the following case 

R A (GH 37547) A 50 year old white man had a painless fiim nodule about 

* The relatively poor results obtained from prostatic stn^nr examinations in this stud> 
have led us to abandon further use of the P \paiiicolaou techuque for this purpose 
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Fig. 7 A, needle biopsy taken from a small nodule of prostate. Tissue contains smooth 
muscle and is devoid of acinar elements (XlOO). B, high power view of biopsy seen in A. 
Note interweaving bundles of smooth muscle fibers and whorl formations. Pieoperative 
diagnosis; leiomyoma of prostate (X400). C, leiomyoma shelled out after perineal exposure 
of prostate D, cut suiface of leiomyoma showing “watered-silk” lustre. 

one centimeter in size on the left lobe of the prostate which was considered to be 
carcinoma group A. He was otherwise as 3 '^mptomatic; and bone surve 3 ", phos¬ 
phatase studies, urinalysis, and cystoscop 3 '- were negative. Needle biops 3 '' per¬ 
formed under local anesthesia revealed tissue suggestive of leiom 3 '-oma, composed 
of interweaving bundles and whorls of smooth muscle hbers and devoid of acinar 
elements and collagen (fig. 7, A and B). With this preoperative diagnosis, perineal 
exposure of the prostate was done and a leiom 3 ’-oma measuring 1.3 centimeters 
in diameter was shelled out (fig. 7, C and D). This preoperative diagnosis is unique 
in the collected cases of leiom 3 ’-oma of the prostate.-^ 


Kaufman, J. J. and Berneike, R. R ; J. Urol., 66: 297-310, 1951. 
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Although there is a high ciegicc of positive correlation between the clinical 
■impression and the surgical biopsy data, needle biopsy is an important adjunct in 
the confirmation of the diagnosis of carcinoma of the i)ros(nte. It will not comijetc 
with open perineal biopsy as a means of ruling out carcinoma, but this docs not 
detract from its other values. It is a pi-occcluie which can bo done under local 
anesthesia in the office. It may be particiilarlj’ helpful, when jiositive, for the 
urologist who is unfamiliar with jicrincal surgery. If a po.sifivo result is obtained 
in cases of groups A and U, one can proceed directly with radical prostatectomy 
either by perineal or ictropubic approach depending upon the choice of the 
surgeon. If a positive result is obtained in groups C and D, and transurethral re¬ 
section is not indicated for relief of obstniclion, estrogen therapy with or without 
orchiectomy can he instituted with the a.ssurancc of a confirmed ti.ssuc diagnosis. 
It is in the latter groups also that positive diagnosis, achieved without recourse to 
surgical exposure of the iirostatc, will be of aid when injection of iniraprostatic 
radioactive colloidal gold or chromic jdiosphate is considered for ])allintion. Also, 
it is a method which can be used when follow-up histologic examinations arc 
desired to evaluate the effects of various palliative treatments in groups C and D 
(fig. 8, A). 



Tig S a, needle biopsy of prostate in patient previously treated vitU estrogens. Note 
squamous metaplasia of prostatic carcinoma. B, suspicious needle biopsy. Small compressed 
lypercliromatic acini are suggestive but not diagnostic of carcinoma (XSO). 
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The greatest usefulness of needle biopsy is to obtain a positive tissue diagnosis 
in groups C and D. If a negative result is obtained, the urologist should repeat the 
procedure in two or three Aveeks. Since the treatment for curable prostatic cancer 
(Groups A and B) is total excision, open biopsy is still the procedure of choice for 
definitiA''e diagnosis and treatment in those cases Avhere the clinical diagnosis 
seems unequivocal. This is vastly preferable to the practise of administering 
estrogens as a “therapeutic test” and to surmise the presence of carcinoma on 
the basis of local softening or shrinkage.*® 

Some criticisms have been directed against needle biopsy of the prostate. 
These deserve mention and clarification. The possibility of implanting carcinoma 
in the path of the needle seems a remote problem in AueAv of the fact that no suchj 
cases have been reported.* Dangers of rectal, bladder, or urethral injury resulting 
in fistula formation have caused concern to some urologists. In this series the. 
rectum Avas accidentally entered three times, and the bladder Avas penetrated oh 
10 occasions AAath no untoAvard sequelae, despite the fact that no special measures 
AA'ere taken folloAAdng their occurrence. Fort-® and Grabstald-® practise transrec- 
tal prostatic biopsies, AA'hich is further proof that rectal perforation in this 
pi’ocedure is of little consequence. The difficulties in making a positive tissue 
diagnosis from a needle biopsy specimen have been stressed. HoAA'ever, if seA^eral 
adequate cjdinders are taken, sufficient tissue Avill be available for a pathological 
interpretation. There are occasional “borderline” cases AAdiich Avill not alloAV un¬ 
equivocal diagnosis. HoAA^ever, this is true also of tissue removed by open biopsy 
and is often inherent in the character of the m 3 ’-riad forms taken b 3 ’' prostatic 
carcinoma. Specimens containing a feAV small, compressed at 3 'pical acini can onl 3 ’' 
be called suspicious and Avill require additional needle biopsies, or ultimately open 
biopsies, for final clarification (fig. 8, B). In conclusion, aa’c belieA'e that needle or 
punch biopsy deserves further study and exploitation as a A'^aluable measure in 
diagnosing both early and late carcinomas of the prostate. 


SUMMARY AND CONCLUSION 


Four methods available for the diagnosis of carcinoma of the prostate have 
been correlated. The3'’ are: palpator3'^ findings, prostatic smear, needle biops3q and 
open perineal or transurethral biops3^ 

Ninet3’^-nine cases of clinically suggestiA'^e carcinoma of the prostate AA'ere 
graded according to their degree of suspicion. All of these cases AA'ere subjected 
to needle biopsy and open perineal or transurethral biopsy. SeA''ent 3 ' of the same 
cases had prostatic smear examinations. 

Detailed description is giA'en of the para-rectal needle biopsy of the prostate 


employing the Silverman needle. 

i^iigh degree of correlation (74 per cent) aa'rs demonstrated betAveen the posi¬ 
tive open perineal and transurethral biopsies and the clinical impression in both 

' * A recent article bj' Clarke, B. G., Leadbetter, AA^. F. and Campbell, S. J. (J. Urol. 

70:937-939, 1953) reports the first recorded case of implantation of protastic carcinoma 
in the site of pernieal needle biopsy. 


=5 Fort, A.: An. de cir., Rosario, 16: 213, 1951. 

Grabstald, H. and Elliott, J. L.: J.A.1VI.A., 163: 563—565, 1953. 
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early and late eases Tlieio were many false positi\cs on the basis of clinical im¬ 
pressions m cases suggesting eaily carcinoma of the prostate 

The prostatic smear showed an overall positive correlation of -11 vith the 
^^j^nlts of open perineal or tiansurcthral biopsj' Greater aecuracy was obtained 
m the late cases An o\erall accuiatj of 71 per tent was shown for needle biopsy 
when compared with the icsults of open or transurethral biopsy In the last 28 
cases, including si\ carl 3 ' carcinomas, the needle nccuracj' was 100 per cent In 
these 28 cases the accuraej’ of palpatorj impiession was 00 pci cent 

The apphcabiht 3 ' of the laiioiis diagnostic methods m the confirmation of 
caicirioma of the prostate is discussed 

It IS concluded that with the rectal finger as a guide m discoicriiig cases of 
carcinoma of the prostate, and with the bioj)s 3 needle as a coiitirmator 3 >’ agent, 
a high degree of accurac 3 ’ can be acliieccd in establishing the pre'-ciicc of prostatic 
cancer Positive diagnosis, thus attained, will often bo helpful before instituting 
palliative treatment in late cases, and mnv be high! 3 ’ lewardiiig in disclosing earl 3 ' 
cases at a time when surgical cure is possible 

ADDUNDUM 

Since this manuscript was submitted several comparable studies have been 
leportcd Two of these with results which (I 0 SCI 3 ’ parallel this studv me the 
following Spring, W B and Alden, M W Canad M. A J 70. 170-185, 1951 
Colby, P II Urol 09. 797-800, 1553 
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TREATMENT OF PROSTATIC CARCINOMA WITH RADIOACTIVE 
COLLOIDAL CHROMIC PHOSPHATE (P^^): 

A PRELIMINARY REPORT 

CARL RUSCHE and HENRY L. JAFFE 

From the Departments of Surgery (Urology) and Radiology (Therapeutic), University of 

Southern California School of Medicine, and Department of Radiation Therapy, Cedars of 

Lebanon Hospital, Los Angeles 

It is the purpose of this report to evaluate the tlierapy and clinical results of 
the treatment of 28 cases of carcinoma of the prostate treated with colloidal 
radioactive chromic phosphate during the past 5 ’’ear. 

Radiation therapy by means of radium and roentgen rays has been used as 
a foi’m of treatment over a period of man 3 '’ years for certain patients with in¬ 
operable prostatic carcinoma. The results reported by Pasteau, Young, Barringer, 
Deming, Bugbee, Bumpus, and others, included treatment techniques employing 
deep x-ray therapy externallj’', as well as the interstitial use of radium and radon 
alone or combined with external radiation. The prostatic cancer when radiated 
often showed definite reduction in the tumor mass. Occasionall 3 ’' complete eradica¬ 
tion of disease has been reported. More recently when intensive x-ra 3 '' and 
radium treatment was emplo 3 ’’ed, most of the treated tumors showed some re¬ 
sponse. At the same time, with the larger x-ra 3 ’- and radium doses the incidence of 
complications resulting from the effects of radiation on the surrounding normal 
tissues increased in number and seventy. Bladder irritation and ulceration and 
damage to the adjacent intestinal loops resulting in radiation colitis, ileitis, and 
sometimes stricture formation, made the necessar 3 ’- intensive x-ra 3 '' and radium 
treatment for this condition impractical. 

Flocks, Kerr, Elkins, and Culp (1952) have reported the results of treatment 
of this disease by the interstitial injection of radioactive gold (Aul98). Yffien 
such in colloidal solution Avas injected into the site of the prostatic cancer, the 
authors reported that 90 per cent of the material remained at the site of injection, 
and that it was apparently nontoxic. ImproA'^ements in technique seem to have 
done away with the moderate rectal irritation Avhich they observed early in their 
studies. Local spread of the material is induced by the use of hyaluronidase, and 
the general spread by absorption into the blood is inliibited by epinephrin. One 
millicurie of radioactive gold per cubic centimeter of tissue represents approx¬ 
imately 65,000 equivalent roentgens of beta dosage together Avith some six to 
seven thousand units of gamma roentgens. Since the ma.ximum range of the gold 
particle is only 3.8 mm. and because about 95 per cent of the effective rays are 
beta ra3'-s, vei^’^ intensive irradiation of the tumor tissue is possible AAnthout danger 
of damage to the surrounding normal tissues. About one millicurie of colloidal 
gold-198 is injected into the prostatic area for each gram of estimated AA'eight. 
This is accomplished b 3 '’ a special lead coAmred syringe Avith a rachet dcAUce per- 

Read at annual meeting, Western Section of American Urological Association, San 
Francisco, April 27-30, 1953. 
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mittmg considciablc piossuie to bo applied and at the snmo time limits the 
amount gnen to a ^olumc as selcetccl by the opeiatoi, laiiging from 1 to 5 cc 
The first 50 cases treated bj these authors and followed fiom 7 to 17 months 
had proMouslj been treated bj hoimones and othei proceduios without success 
The lesults as repoitcd m the .founm? of broloqy (August, I0i2) aic as follows. 


Average ago 

C9 

Previous treatment 

20 

Complications (all reel il) 

15 

‘Mivc without clinical disease 

27 

Alive with clinical disease 

S 

Dead without clinical disease 

7 

Dead with cUmcal disease 

S 

Biopsies after Au 


PositivC'~27 


Negative—10 



We were impressed with the icsults repoitcd by the Unncrsitj of Iowa gioup, 
but there were certain features of the gold treatment which we considered 
unsatisfactorj Fust, the short half-life of radioacluc gold (2 7 dajs) does not 
make it piactical for shipping from the Atomic Eneigj Commission plant at 
Oak Ridge to the West Coast The second disadiaiitage of ladioactnc gold is 
the presence of gamma raj s T liese probablj do not add sutficiciit nd\ antage foi 
therapeutic puiposcs but do definitely present a health lia/aid to peisoimol 
handling the matoi lal because of their long langc and high degree of penetrability 
This necessitates hea\ y lead shielding (32 lb lead pot ncccssaiy) in shipping, 
whieh increases the cost of an freight The gamma lajs in ladioactue gold also 
increase the need for shielding m the operating room while the material is being 
prepared by theiadiologist It rcquiies a special lead lined sj imgefor thesuigeon 
in order to protect Ins hands To allow for the phjsieal clctaj dm mg shipping, it 
is necessarj' to order a laigor quautitj of the material This added quantity le- 
quues additional Icad-shiclding m shipping and furtliei increases the cost of an 
freight The possibility of bone marrow depression by the gamma ladiation is 
another disagreeable factor Recently, four cases ha\ e been icportod by Botsfoid, 
Wheeler, Newton and Jaqiies (1953), wlieie bone marrow clcpression oceuired 
from doses of radioactico gold injected intrapcritoneally and mtiaplcurally in 
ranges ocer 50 millicuiies 

Wo sought a radioactico substance that could be made in colloidal form with a 
particle size large enough so that it w ould not peimeate the blood vessels and thus 
enter the general circulation We wanted a substance that would have pine 
beta radiation so that there would be little or no damage to adjacent nonnal 
struotuies and would lequire a minimal amount of shielding for shipping and safe 
handling in the operating loom We desired to obtain a substance with a longer 
half life so that physical decay w ould not be rapid, and it might bo possible to 
keep the material on hand for use as needed 

Radioactiv e colloidal chi omio phosphate seemed to fulfill all of these require¬ 
ments It IS made in the laboratoiy from the soluble form of radiophosphorus 
(P”) It has a physical decay or half hfe of 14 3 days It is a pure beta ray emitter 
w ith energy of 0 7 million electron volts It has a range of 8 mm of mavimum 
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penetration in water or tissue, and it delivers a total dose in roentgen equivalents 
physical (REP) of 885,000 REP to 1 gm. or cubic centimeter of tissue containing 
1 millicurie of the isotope completely disintegrating. The shielding required to 
protect the surgeon’s hands is minimal since beta rays are easily filtered out by 
plastic, glass and aluminum. The rubber gloves worn by the operator are sufficient 
to protect the skin of his hands from contact with the beta rays. If there is any 
contamination of instruments, linen, operating room table or floor, the radio¬ 
active material may easily be washed off by means of a detergent soap and water. 
The handling of the patient postoperative!}' is safer because there are no long 
range gamma ra 5 's which may cause injury to visitors or to adjacent patients in 
wards. The effect in the tumor area is that of millions of beta particles of the 
material each acting as a radiation source which e.vtends its effect over a distance 
of 8 mm. Theoretically, if one could distribute the material uniformly throughout 
the cancer area, it would be possible to destroy all of the cancer tissue without 
injuring the adjacent normal tissues. 

Intensive radiation occurs in the immediate area of the injection of the isotope. 
However, the material may not be taken up by the lymphatics and delivered 
to the regional lymph nodes, as has been demonstrated with gold. It is question¬ 
able whether a Ij'mph gland packed with tumor cells would receive additional 
radioactive material. 

We have seen no deleterious effects from the use of this isotope as far as the 
general condition of the patient or the bone marrow is concerned. We have 
monitored the excreted urine and find that per cent of the injected material 
is excreted in 24 hours, and only an additional 1 per cent is excreted for the next 
6 days. This shows that 97.5 per cent of the material stays at the site of injection. 
Samples of the patient’s blood and bone marrow failed to reveal any radiation 
activity in these tissues. Ver}' small amount of radiation could be picked up 
over the spleen, kidnej's, and li%'er. This amount of radiation is not considered 
large enough to cause any damage to these organs. 

When colloidal chromic phosphate was injected into the prostate of dogs, and 
they were sacrificed between 4 to 5 months, the following changes were noted. 
The entire prostate was reduced in size, the tissue was firm, avascular, and failed 
to show any radiation activity. The liver, spleen, kidne 3 'S, and lungs showed no 
deleterious effect or radiation activity. Sagittal sections through the prostate 
close to the site of the implanted radioactive material revealed scarring and 
inflammation with areas of necro.sis. HoAveA'er, it was remarkable how restricted 
the effect was in the prostate. The histological e.xamination disclosed a diffuse 
increase of fibrous connective tis.sue throughout the organ. The only tubules that 
showed any effect were in the immediate region of the implanted chemical 
(figs. 1 and 2, courtesy Dr. Harry Goldblatt). Microscopic sections on liver, 
kidney, spleen, lungs, and pelvic lymph glands showed no significant changes. 

Patients with carcinoma of the prostate may be divided into three states of the 
disease, dependent upon the clinical findings: 1) when the cancer is limited to the 
prostate itself; 2) when the tumor extends beyond the prostatic capsule into 
the periprostatic tissue and regional lymph nodes; 3) when there are distant 
metastases. Unfortunately, the number of cases of carcinoma of the prostate m 
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Fig. 1. A, low power ptiotomicro(;raj)U of Ecction of prostotc of tlog 1 cm. from site of 
iniection. B, high power, same section. 

Stage one is small, approximatclj’ 5 per cent. In these patients the disease is 
discovered either by a routine rectal examination or at the time of transurethral 
resection. The treatment of choice in this stage is total piostatectomy. 

A much larger number of patients present themselves in the second stage of the 
disease. Symptoms of bladder neck obstruction are usually present, and the 
examination reveals a fixation of the gland uith extension of the lesion along the 
seminal vesicles. Occasionally regional lymph nodes are involved. However, no 
evidence of distant metastases are demonstrated. The treatment suggested in 
these cases has been transurethral prostatic-resection and hoimonal therapy. 
Approximately 50 to 60 per cent of the patients with prostatic cancer present 
themselves in the second stage of the disease. 

The patients seen in the third stage of the disease have all the findings of those 
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Fig. 2. A, low power photomicrograph of section of prostate of dog at site of injection. 
B, high power, same section. 

in the second but in addition have distant metastases (osseous and lungs). The 
treatment in these patients has been transuretliral resection of the bladder neck, 
estrogens, orchiectomy, and high voltage irradiation for relief of pain. 

TECHNIQUE OF INJECTION 

The perineal approach to the prostate for carrying out interstitial irradiation 
of the gland was found unsatisfactorj'- because it does not permit adequate ex¬ 
posure of the prostate and the regional lymph nodes. However, il has been sug¬ 
gested that the prostate be injected from both approaches in order to obtain a 
more thorough distribution of the isotope. In three of the patients, metastatic 
masses 2 and 3 cm. in diameter were encountered. In only one was the mass 
removed. A biops}^ was ahvays taken of the involved nodes, and an attempt was 
made to thoroughly infiltrate all palpable nodes with the radioactive material. 
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It has been observed that iii the smaller prostates tlie response lias been bettor. 
Therefore, an increasingly larger amount of prostatic tissue has been removed 
transvcsically befoie canying out the injection, and the number of points of 
injection have also been increased. 

After the bladder is opened a finger is placed in the rectum, making palpation 
of the prostate gland possible, to determine the local c.vtension of the disease, the 
consistency and size of the prostate (weight in grams). 

It is on this basis that the amount of radioactive material to bo injected is 
calculated. A second biopsy of the prostate i.s ahvar's obtained at this time, and 
a revision of the bladder neck is carried out when obstruction i.s present, hlultiplo 
21 caliber spinal puncture needles are inserted transvcsically into the substance 
of the prostate, seminal vesicles, periprostatic tissues, and involved regional 
lymph nodes. The use of multiple needles has the nch’antage of obtaining more 
oven distribution of the material, and in addition the immediate knowledge of 
direct entrance into a blood vessel, thus avoiding introducing of the material into 
the blood stream. Following the placing of the needles, the finger is removed 
from the rectum, making two hands available for manip\ilating the syringe, a 
distinct and welcome advantage. The radiologist i.s ahvay.s in attendance to cal¬ 
culate and to prepare the material to bo injected in each ca'-'e. The solutions con¬ 
tain from 1 to 3 millicurics of chromic phosphate per cubie centimeter. 'J’o the 
isotope there is added 100 TU of hyaluionidase in 1 cc of 1:1000 epinephrine. 
Approximately 0.3 to O.o millicurics arc injected for each gram of tissue; the 
largest amount injected in any single case was -10 millicurics. 

A special syringe has been designed whicli permits the use of disposable glass 
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cartridges. The material is packaged in these cartridges and therefore the loading 
of each S 3 "ringe at the operating table is unnecessary. This minimizes the danger 
of contamination of the operator and operating room equipment. The syringe is 
shielded by a plastic cover which is adequate to filter out the beta rays (fig. 3). 

The bladder is closed and drainage is maintained by an indwelling urethral 
catheter for 5 days. 

The first 28 patients with cancer of the prostate who have been treated with 
chromic phosphate (P^“) are presented. The patients chosen for treatment were 
considered in stage two of the disease. With two exceptions they had all received 
estrogens from six months to two years. Eight cases had bilateral orchiectomies 
prior to ti’eatment. 

RESULTS 

Ages of patients, from 54 to 81. 

Sjmiptoms; Bladder neck obstruction, 8; acute retention, 13. 

Previous surgeiy: Transurethral prostatic resection, 13; bilateral orchiectomy, 
8; permanent suprapubic c 3 '’stostom}’-, 2. 

Unilateral or bilateral extension to the seminal vesicles: 28. 

Acid phosphotase: Elevated in 6. 

Amount of radioactive material introduced: 6 to 40 me. chromic phosphate (P’-). 

Number of deaths: 4. Cardiac arrest, 1; pulmonaiy embolus, 1; coronaiy, 2. 

CLINICAL COURSE 

Change m size of prostate: None in 10; decrease in 18. Change in consistency 
of prostate: Softening, 4; firmer, 14. Postoperative biopsies: 3 months, 10; 12 
months, 1. 

Although sufficient time for detailed evaluation has not elapsed, the clinical 
results of treatment in this small group of cases have been interesting and 
encouraging. In 14 cases there was a remarkaljle decrease in the size of the 
gland and a definite change in consistenc 3 '^ of the prostate within 30 to 60 da 3 fs 
following treatment. Fifteen patients experienced a gain in weight and a general 
feeling of Avell-being. In 2 patients osseous metastases developed following treat¬ 
ment, one at six months, and the other at 4 months, respectively. 

The microscopic findings are neither as striking nor as encouraging as the 
rectal and clinical findings. A biops 3 '^ with the perineal needle or transurethral^^ 
was obtained in all cases before treatment. A second was obtained transvesically 
at the time of injection of the isotope, and a third three to four months post- 
operativety. Tissue removed at 3 months was radioactive. Onty ten of our patients 
have been treated more than six months, therefore postoperative biopsies have 
not been obtained in the other eighteen. In only one other case was a biops 3 '- taken 
at 6 months. There was evidence of tumor in all biopsies. After a study of many 
sections in each patient, it was evident that there are histological changes in the 
radiated tissue when compared to the specimen of tumor obtained before treat¬ 
ment. Some sections revealed the presence of diffuse fibrosis and areas of necrosis. 
The nuclei of the malignant cells appear h 3 ’^pochromatic, irregular and shrunken. 
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consistent witli dying ceils. However, in otlier areas in tlic .sainc sections tlie 
tumor cells appear healthy and apparently me growing actively. Tlie patient 
who has survived more than 12 months, is in excellent general health, without 
evidence of motastascs. The prostate is small, firm, and fi.xed. The sections of 
tissue removed prior to treatment .show o|)itholial cells arranged iti strands, 
columns with small acini. Diagnosis, adenocarcinoma (fig. •!). Sections of tissue 
obtained at 3 and G months after intcistitial radiation with chiomic pho.sphate 
showed many areas of increased fibrosis, with areas of necro.sis and inflammation. 
At 12 months thei'c was cxien.sive fibrosis throughout jueas of the sections, and 
large masses of tumor cells revealed radiation changes. However, it is not possible 
to say from the histologj- that the tumor was destroyed in a .single case (fig. 5). 


^ ■ I k‘a«uaa* •* ^ i**«*'**i* »V*’ 
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Phetomicrograph of section of prostate, of patient alive over 12 
months’ following''toSent^’ P‘'°‘'’"'‘'™eraph of a section of prostate, same patient, 3 
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Fig. 5. A, low power photomicrograph of section of prostate, 12 months following treat¬ 
ment, showing marked fibrosis and atypical glandular formation. B, high power section 
reveals same advance radiation changes, but cells are present which can not be distinguished 
morphologically from tumor cells. 


The marked scarring, necrosis, and diffuse fibrosis with the cellular changes 
which have been observed close to the site of the implanted radioactive material 
both in man and animal suggest that with thorough dispersion of radioactive 
chromic phosphate (P®-) throughout the organ, destruction of prostatic cancer 
should be obtained. 

COMPLICATIONS 

No serious complications have developed thus far. Some of the patients with 
edema of the rectal wall have complained of bowel irritation. Mild bladder 
symptoms have occurred in nearly all patients. These discomforts have subsided 
wdthin 30 to 40 days. Immediate blood studies revealed a very small amount of 
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materml present, but there have been no late changes demonstrated in either 
blood or bone marrow. One patient, wliodicd of pulmonary embolus after 5 days, 
showed radioactivity in the prostate and the as.sociatcd pelvic tissue.s. 'J'he liver 
was radioactive. No evidence of radioactivity was noted in the spleen, kidneys, 
or lungs. An assay of the liver for the radioactivity content is being undertaken 
to determine the amount of material contained in this organ. 

The authors wish to e.vtend their gratitude to Mortimer 13. Itlorton, Chief of 
Radioisotope Unit, Veterans Hospital, Long Beach, for his valued assistance and 
sedulous effort. 

SU.M.MAnV 

Preliminary experience with the treatment of 28 cases of carcinoma of the 
prostate using colloidal radioactive chromic phosphate has been reported. Inter¬ 
stitial radiation of cancer of the prostate in stage two of the disease using radio¬ 
active isotopes cmiting beta radiation, seems encouraging. 

16S0N. Vine St., HoUyit'ood, Calif. (C.F.R.) 

Cedars of Lebanon Hospital, Los Angeles, Calif. {II.L..J.) 
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INTRAPROSTATIC INJECTIONS OF RADIOACTIVE COLLOIDS: II 
DISTRIBUTION WITHIN THE PROSTATE AND TISSUE CHANGES 
FOLLOWING INJECTION IN THE DOG 

GEORGE J. BULKLEY, JOHN A. COOPER* and VINCENT J. O’CONOR 

From the Departments of Urology and Biochemistry of Northwestern University Medical School, 

Chicago, III. 

The recent availability of radioactive materials has led the urologist to search 
for substances which would be effective in destroying or controlling neoplasms of 
the prostate gland and bladder. 

Radioactive colloidal gold injections, as a therapeutic measure have been 
advocated bj’- Flocks and Kerr.* Their preliminary reports offer sufficient en¬ 
couragement to prompt further and more extensive investigation. 

After inspecting some of the clinical work of Dr. Flocks at Iowa Cit 3 ^ we felt 
that additional experimental work, using dogs, might be helpful in clarifying 
some of the unanswered aspects of this problem. Two phases of the problem 
seemed important. Since we were unable to find an 3 ' published reports detailing 
the distribution and excretion of the radiocolloids following injection into the 
prostate gland, we felt it would be worth while to undertake such studies in 
dogs. The detailed findings of this stud 3 ’- have been made the subject of another 
preliminar 3 '' report.- 

The present report is an attempt to record exactl 3 ’ what occurs locally in the 
prostatic tissue as well as in distant organs of the dog after injections of radio¬ 
colloids. Early and late tissue changes as well as distribution of the material 
within the prostatic capsule have been studied. Additional observations will be 
reported after a still longer period has elapsed. 

Radioactive colloidal chromic phosphate (P’-) was used in these studies as 
well as radioactive colloidal gold (Au 198), since Ave felt that radioactive phos¬ 
phorus offered seA^eral theoretical advantages. 

Radiophosphorus, AALich has a half-life of 14.3 da 3 '’s and emits only beta 
particles Avith maximum energy of 1.7 m.e.A'., has man3’' adAmntages over radio¬ 
gold AAUich has a half-life of 2.7 da 3 's and emits 0.95 m.e.A^ beta ra 3 '^s and 0.74 
m.e.A\ gamma rays. The absence of gamma rays makes the handling of radio¬ 
phosphorus simpler and the radiological hazard to the personnel less. The longer 
half-life and higher energy of the beta rays of radioactiAm phosphorus result in 
a more prolonged and greater radiation than can be achieved Avith radiogold, 
using an equal concentration per gram of tissue. Complete disintegration of one 

Read at annual meeting, American Association of Genito-Urinarj' Surgeons, Hot 
Springs, Va. Maj' 6-8, 1953. ■ , j 

Work made possible bj" the Urologic Research Fund of Wesley Memorial Hospital ana 
aided in part by funds supplied on Contract AT (11-1) 94 between Northwestern Uni¬ 
versity and the U. S. Atomic Energy Commission. 

* Markle Scholar in Medical Science. 

A Flocks, R. H. and Kerr, H. D.: J. Urol., 68 : 510-522, 1952. . . .■ t 

“Cooper, J. A. D., Bulkley, G. J. and O’Conor, V. J.: Intraprostatic injection ol 
radioactive colloids: I. Distribution and e.xcretion following injection in the dog. 
J. Urol., 71: 624, 1954. 
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Tahi I 1 Comparison of raitiation tlcliicrrtf hij radioaciitc phosphorus 
and radioaetne paid 



FRACTIOS or DrCA\ 

TQlt\ ROENTCINS 

TOTAL FQLtV 


IN FIRST 24 

PELurRri) IN riRST 

ROrSTCESS 


IfOlfJfS 

24 IWLKS* 1 

Vf LUr»ED* 

Au 19S 

0 23 

}9 J 1 

S4 

P 32 

0 017 

11 0 

SSo 


' These figures iirc c iltiil itcd for u dose of 1 iniciocunc per gnim of tissue to complete 
disintegntion 


mmocune of per gtam of tibsuc will ()cli\ci n ladiation dose of S85 cquitalonl 
roentgens (or), while the same amount, of Au 108 will tiph\ei onij 76 ei of 
beta radiation The gamma raj (ontributioii from gold is difficult to assess 
with eertaintj-, but is of the older of 8 r per mitrotuiic disintegrating’ per giam 
of tissue Thus, it is possible to dolner approximately ten times the ladintion 
dosage with radioaetne phosphorus as compared with radioaetne gold The 
range of the beta particles fiom radiophosphoriis is about tlonble that of ladio- 
gold The longer half-hfc of P’" permits a longer poiiod of stoiagc befoie use 
The adxantigcs of gold he m wlialcxci (ontiilnition the gamma ladiation 
has to wider radiation of tissue Foi largo doses of ladiogold, the loontgeiis 
delneied to the gland by gamma rajs alone may bo in the caneoricidal langc 
This IS important, if homogenous distribution in the gland cannot be ndiieicd, 
since the effect of beta radiation is limited to a small x'olume suiioimding the 
colloid The apparent greater unifoimity and stabihtj of the gold colloid and 
the lesser tendenej to foim laigoi nggicgatcs may also be adxantageous Sec 
table 1 


MLTIIODb 

Ten dogs weie injected with colloidal chiomic phosphate and nine with col¬ 
loidal gold The methods of injection and piepaiation of mitoiial aie dcsciibed 
in detail elsewhcie'’ Animals were sacnficcd at mterxals of two weeks to thico 
months in the case of phosphoius, and intcnals of one week to so\oii weeks in 
the case of gold All oigaiis were examined taiefully both giossly and micro 
scopically Tissues were prepared iii the usual way, using paraffin embedding 
for sectioning and were stained with hematoxylin and eosiii Fat stains weio 
also done on the livers to detect possible luer damage The prostates injected 
with gold were also stained by the method of Elftman and Elftman’ to better 
visualize the colloidal particles of this material Serial sections of the prostates 
were made m ordei to determine the distribution of colloid in all areas of the 
gland See figuie 1 


' P ¥ xudHine G J Dosigo cletormimtion with nilio 
lloonl end p.otect.on Am J of 
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Fig. 1. Normal dog prostate 
RESULTS 


A. Radioactive colloidal chromic phosphate The animals in this group 

showed no abnormal gross or microscopic findings except those to be described 
in the prostate gland and its investing layers. The regional l 3 ’’mph nodes were 
grossty unchanged and showed little, if anj’’, radiation reaction. 

There Avere a moderate number of periprostatic adhesions, more marked in 
the animals that had had extravasation of the radiogold at the time of injection. 
All of these adhesions were filmy and easily broken up b}’’ the finger. The pros¬ 
tate, itself, shoAved areas of subcapsular hemorrhagic reaction at tA\'o to five 
AA^eeks. Serial sections of the gland rcA'^ealed that the material had not been 
distributed uniformly throughout the tissue as we had hoped it might be, but 
that large areas of the gland Avere completelj'^ free of change. This AA^as true in 
all of the prostates examined in spite of efforts to reach cA’^ery part of the gland 
by the injecting needle. 

Microscopical^ (figs. 2, 3 and 4), the reaction to radiophosphorus AA^as marked 
first by acute necrosis, moderate hemorrhage and slight exudatiA'^e reaction. The 
necrosis inAmh^ed both fibrous and connectwe tissue as Avell as epithelial ele¬ 
ments. The vessels shoAved a proliferative intimal arteritis AAuth necrosis of the 
Avail. This acute radiation reaction Avas A^ery effective in destroying tissue, but 
it Avas even more apparent microscopically that much of the normal prostatic 
tissue remained unchanged. The acute reaction subsided after five to six Aveeks 
and healing became apparent at this time, and Avas fairly complete at the end 



nADIOACTIVn COLLOIDS 


47n 



. 1 2 Dog No 1, five >>ocks after injection Acute necrosis and liemoirluigc following 

injection of radioactive phospliorus Note incomplete distribution 

of three months. Healing by scar foimatioii gave the picture of incieasecl con¬ 
nective tissue, dccieased ot absent glands, pigmentation, cystic dilatation of 
nearby glands, and, in some aieas, hyalini^ation. We weie able to find noimal 
glands in the center of an area of hyalinization in several cases, indicating that 
destruction had not been complete even in the center of the most marked radia¬ 
tion reaction. 


B. Badioactive colloidal gold {An JOS). The animals in this gioup showed a 
much more marked peiiprostatic reaction as wgW as evidence of ladiation effect 
in the legional Ij'mph nodes. The dogs sacrificed at one and two weeks showed 
consideiable edema of the peiipiostatic fat and cnlaiged liemoirhagic iliac 
lymph nodes. Those sacrificed at four and seven weeks had firm fibrous adhesions 
to the pi estate and the gland was lemoved with difficulty for this leason. The 
lymph node change was quite prominent in this group. In the dogs injected witli 
radiophosphorus, we had difficulty at autopsy in finding suitable legional nodes 
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Fig. 3. Dog No. 6, two weeks after injection. Section showing acute radiation reaction 
to P 32 in a definite path tlirough center of gland. 



Fig. 4. Dog. No. 3, three months after injection of P 32. Section to show healed lesion 
with hyaiinization and fibrosis. Note normal prostatic glands still present. 
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of any size for section, but, in the dogs injected with radiogold, those lymph 
nodes were enlarged two to throe times, and, in most eases, hemorrhagic. Serial 
sections of the prostate, itself, showed a more marked capsular reaction, but 
about the same jiatohy pattern of distribution as wo had observed in the case 
of radioactive phosphorus. 

Microscopically (figs, ii and 0), the acute reaction to radioactive gold was riuite 
dilTcrent from that observed in the previous group. Sections of prostates removed 
at one and two weeks showed an acute suppurative reaction with e.vudatc in the 
glands and connective tissue. 'I'lierc were only small areas of hemorrhage and 



month followinK injection of An lOS. Section to show a 
raniation reaction resulting from injection of radioactive gold. Note c.vudative tvne 
tion as contrasted with figure 2. 


S’ acute 
reac- 
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Fig. 6. Dog Xo. 13, seven weeks following injection of radioactive gold. Section to show 
late result following injection of radioactive gold. Area of scar surrounded by normal 
prostatic gland. 

necrosis. The peritoneal reaction was more marked. The entire picture was 
that of an acute e.xudative reaction, and, at first, we thought we ti'ere dealing 
with a bacterial prostatitis. However, this suppurative type of reaction was a 
constant finding in all the five animals sacrificed at one and two weeks, and we 
feel that it represents the radiation reaction to the radioactii'e colloidal gold 
Later results, microscopicall}'', were ver 3 '’ similar to those observed with phos¬ 
phorus. Healing took place b}'' scar formation with an increase in connective 
tissue which replaced the glands destroj’-ed. Again we were able to find normal 
glands in the midst of this scar tissue, indicating that the radiation effect had 
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not been suibcicnt to destioy all of the prostntic glands, e\on i\heio one would 
expect a maximum effect 

The lixci and spleen showed no muioscopie (hange in spite of the pickup of 
considerable radioactixc matennl- Otbei tissues wcie also unchanged grossly 
and microscopically 

DISCUSSIOX 

It became apparent eailv in this study that our mam problem was to achicxe 
equal and uniform distiibution of the colloidal mnteiial thioughout the prostate 
gland In the lase of both radioactixc gold and phosphorus, there x\as found to 
be little diffusion away from the path of the needle in spite of the addition of 
relatuely large amounts of hj ahironidasc and attempts to impioxo the tech¬ 
nique bj moMiig the needle to alt sections of the gland The mateiial in many 
cases had apparently diffused out into the siibcapsiilai space so that we found 
a marked capsulai radiation icaetion and periprostatitis, but main mens of 
prostate cntiielj free of change Since many of the piostates weighed only fixe 
to ten grams, and wore easily accessible at the time of injection, we had ex¬ 
pected to actiicxe a fairly complete destruction of the entire prostate We esti¬ 
mated roughly that we had destioyed as little as 15 pei cent of the total pi estate 
gland in some animals and as much as 7o per cent m otheis, but in none of these 
animals had we achieied complete destriutioii of tissue within the piostntic 
capsule Flocks,' in his lepoit on ladioailixe gold injected into human piostatic 
carcinoma, apparently cxpciieiiced similar diiruulties in distribution which he 
mentions in this report Tins lack of distiibution in the human is also borne out 
by the fad that he has been able to show ladialion offcots in only about half 
of the biopsies made aftei injcotioii of radiogokl into piostatic caumoma ' It 
would seem fiom oui studies on the dog that finfhei cffoits should be made to 
improxe the technique of injection or the lomposition of the mateiial, in ordoi 
to iiisuie a more complete distiibution of the colloidal paificlcs thioughout the 
gland 

The lack of demonstrable damage to hxei, spleen oi otbci oigaiis, m spite of 
relatix'ely laige pickup of radioactixc mateiial," would seem to indicate that 
the materials are safe to use locally without feai of seiioiis side effects If a 
method can be dexised to keep more of the ladioactix’c mateiial witliin the 
piostatic capsule, the possibility of damage to distant oigans will be cx’en less 

The Ij'mph node changes, both grossly and microscopicallx', were quite piom- 
inent xxith ladioactixe gold, and this may be a definite advantage to the use of 
gold in cases of carcinoma of the human pi estate with lymphatic spiead Little 
ladiation change m the legional lymphatics was obseixcd m the case of animals 
injected with ladioactixe phosphorus These obseix'ations were boine out by 
the findings of much gieater radioactivity m icgional lymph nodes of animals 
injected with ladiogold - 

The diffeience between the acute radiation efTects of the two materials was 
quite stiikmg Radioactive chromic phosphate caused an acute necrosis and 

® Flocks, It H Personal communication 
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hemorrhagic reaction with little exudative reaction. Radioactive gold, on the 
other hand, caused an acute e.\udative reaction with little necrosis or hemor¬ 
rhage. This difference is difficult to explain. The late reaction of tissue to the 
two materials was quite similar. 


CONCLUSIONS 

The injection of radioactive colloidal chromic phosphate (P^-) and radioactive 
colloidal gold (Au 198) into the prostate of the dog causes no appreciable radia¬ 
tion effect in organs distant from the prostate. The only exception to this state¬ 
ment occurred in the case of the regional Ijunphatics following the injection of 
radiogold. 

Distribution of the colloidal material throughout the prostate was not uni¬ 
form in any instance, and in none of these animals was destruction of the normal 
prostate complete. Periprostatic reaction was marked in the case of both mate¬ 
rials, but more prominent following the injection of radioactive gold. When 
heahng had occurred, large numbers of normal prostatic glands remained, and, 
in some cases, normal glands persisted within the center of the healed radiation 
scar. This was true following injection of both radioactive gold and radioactive 
chromic phosphate. 

The acute radiation reaction occurring in the dog’s prostate to radioactive 
phosphorus differs from that seen due to radioactive gold, but the long term 
result is about the same following injection of either material. 

720 N. Michigan Ave., Chicago 11, III. 
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CORTISONE TREATMENT IN ADVANCED CARCINOMA OF THE 

PROSTATE 


GERALD M MILT.ER and rUAKK IIINMAX, JR 

From the Si:h Deparliiicnt of Uralogii, Umicrstli/ of Cnlifornia School of Medicine, Son 

I rancnco, Calif 


Intense interest bus arisen in the role of the ndiennl glands in caicmoma of the 
pi estate, stimulated bj Huggins’noik with bilateral adrenalectomy ' = ^ 

In 1950, Sprague^ in rc\ icw ing and discussing the physiologic effects of corti¬ 
sone brought out, first, that coitisonc causes a depression of the endogenous 
production of adrenal cortical hormone, second, that experimentally, eortisone 
eausos atrophy of the adrenal cortices iii rats and, third, that a depression of 
urinary 17-ketostcroids occurs with the administration of cortisone Wilkins et 
al ‘ ' demonstrated this clinically by showing excellent results with cortisone in 
children masculinized by congenital adicnal hyperplasia 
It therefore seemed reasonable to us that the use of rclatncly' large doses of 
coitisone in patients with adcaiiced prostalic carcinoma might produce a 
"medical adrenalectomy” that could be os cffectue os actual surgical bilateial 
adrenalectomy We also believed that this would give us an opportunity to 
study some of the still unknown factors existing in the hormonal interrelation¬ 
ship present in prostatic cancel Tavlor ct aP * ® in lOoO had reported on the 
use of ACTH and coitisonc in a wide x.iiicty' of malignancies including a few 
cases of prostatic cancer but no detailed and extensive studies of carcinoma of 
the piostate had been reported at the time we undertook this study Since then, 
there has hcon a case report in the literature"’ and more recently’ Harrison, Thorn, 
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hemorrhagic reaction with little exudative reaction. Radioactive gold, on the 
other hand, caused an acute exudative reaction with little necrosis or hemor¬ 
rhage. This difference is difficult to explain. The late reaction of tissue to the 
two materials was quite similar. 


CONCLUSIONS 

The injection of radioactive colloidal chromic phosphate (P^-) and radioactive 
colloidal gold (Au 198) into the prostate of the dog causes no appreciable radia¬ 
tion effect in organs distant from the prostate. The onlj’’ exception to this state¬ 
ment occurred in the case of the regional l^miphatics following the injection of 
radiogold. 

Distribution of the colloidal material throughout the prostate was not uni¬ 
form in any instance, and in none of these animals was destruction of the normal 
prostate complete. Periprostatic reaction was marked in the case of both mate¬ 
rials, but more prominent following the injection of radioactive gold. When 
heahng had occurred, large numbers of normal prostatic glands remained, and, 
in some cases, normal glands persisted within the center of the healed radiation 
scar. This was true following injection of both radioactive gold and radioactive 
chromic phosphate. 

The acute radiation reaction occun-ing in the dog’s prostate to radioactive 
phosphorus differs from that seen due to radioactive gold, but the long term 
result is about the same following injection of either material. 

720 N. Michigan Ave,, Chicago 11, III. 
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3 Acul and all aline pitospliala'-c rimltnqi Foiii of tlir 10 i)ntiriits imti.illy h id 
oleiated hcium acid jihospli itaM and 3 of Iho'-c ‘•lioiicd definite and (oiiMsIont 
decicabo, in one to noimal leieN Two of tlK“.e p.itnnts liad inipioiemenf in 
their loial lision but one of the two had no SMiiptomatie mipio\omoiit Two of 
the 10 had a maiKcd piosie^'-i\e iniieaH’ in ai id pho'-pliata'-c and jet botli liad 
woiideiful fejaiptomalie relief and impioreinoiit in then local lesion The it- 
manidcr had no essential chani'o in ai id phosphatase Thus theie si ems to bo no 
partunlai relationship between ehaiiKes in the aeid phosphatase and simpto- 
matii impioiement oi chanj'o in the loial lesion 
Two of the patients with niitiallv fle\ated kwels of sciiim alkaline phosphatase 
had a dcfiintc and prourcssnc iiiilease, while the lemanider had no essential 
change 

4 improument in bony mela^la'irs by i-ray None of oni patients showed im- 
pioiomont in their bony melastascs, as determined by seiial \-in\ studies In 
fact, 0 aitnallj’had an nil lease 111 the number and size of metastases Theotheis 
showed no leal change 
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/ IT-Kclo'.krotd excretion Ihe exciction of 17-keloslcioids was followed in 
all of oui patients Four of the 10 patients had a definite dceicase in then uimaiy 
17-kctostcroicls In the otheis, all of whom had aei\ low leaeN to begin with 
(below 2 mg/24 Ins) tlicio was no change If is of interest that all but one 
patient had initial 17-ketostoroid leads of I 1 mg /24 his oi less, the exception 
haamg an initial loael of G 8 mg/21 liis The relationship between changes in 
17-ketosteioids and clinical improcement can bo siimmaii/cd as follows 

Dcciciso in 17 ketoslorouis and clinical improci nicnl 4 cases 

No change in 17 kctostcroids aid clinical nnprocement d cases 

No change in 17 kctosicioids tnd no clinical iinproacinent 2 cases 

3 Protein bound iodine Serial determinations of the piotem-bound iodine as 
a moasuie of pitnitaiy tlijioliopii and thjioid function weio done on 4 of our 
10 patients All 4 showed a (onsistent and stcadj dccicasc fiom an axerage con¬ 
trol le\el of G 5 miciogiams/lOQ ci to an axerage of 3 8 microgiams/100 cc 
This IS consistent xxith lepoitcd lesults ” 

3 Pituitary gonadotropin excretion (FSll -F Lll) The urinaiy excretion of 
gonadotiopiii xxas followed in 3 of the patients, xMth initial lex els on 2 more In 
all 5, the reactions xxeu initiallx' /eio The 3 patients xxhich xxere followed had 
marked increases in gonadotropin oxi letion xxhile on i oitisone, then lex'ds lang- 
ing between 80 and 220 M XJ /24 his This use of gonadotiopiii duiiiig coitisonc 
(and ACTH) theiapv has been pi ex lously desciibcd duiiiig ticatmont of arthritis 
and other diseases 


cl t7alfson, XXI Q iindottieis Coiticogeiiic hxpotiijioidism, ils legulnr occuirence and 
I '("‘I''' significance during prolonged thci ipcutic administi vtion of ACTII or cortisone 
•' Y, „ *. 0110 Med , 36 1005-1000,1050 

,>nT\ ^ Ricgel, C and J nsman L P Ijxpciicncc witli piotcin bound iodine 

mi), effect of AOTK ’ - ■ im 


(I BI), effect of ACTH 
'*Sohval,A R -ind 
unnarj gonadotropin c 
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Fig. 1. A, excretory urogram showing hydronephrosis, secondary to ureleral involvement 
by prostatic carcinoma. B, after remission on cortisone therapy, showing regression of 
dilatation C, after relapse. 


4 . 17-Hydroxy-corticoid excretion {compound F). The urinary excretion of 
compound F was studied in 5 of the patients. The initial levels averaged 13 
mg./24 hrs. and all were consideied within the normal range. Following the ad¬ 
ministration of cortisone they all had the expected increase in 17-hydroxy- 
cortieoid excretion. 


COMPLICATIONS 

The onl}’- complication from cortisone therap}^ encountered in our series was 
the reactivation of an old ulcer in one patient. His s 3 mptoms responded to ex¬ 
tensive medical therapy despite the continuation of cortisone. No hemorrhage 
or perforation occurred, although this danger should be kept in mind. Therefore, 
it would be unwise to treat a patient with a known active or recentl}’^ active ulcer 
with cortisone. 

All of our patients were placed on a low sodium diet to prevent the possible 
occurrence of edema from the sodium retention action of cortisone. Those who 
did not have frank cardiac disease were placed on a diet containing 1 gm./24 hrs. 
of sodium, and the others on 300 mg./day. The patients on 50 mg. cortisone a 
day were given 3 gm. of potassium chloride (tablets) by mouth each day. When 
the cortisone dose was raised to 100 mg./day, the potassium chloride was in¬ 
creased to 6 gm. in divided doses. If stilbestrol should be given along with corti¬ 
sone, then the dangers of salt retention and subsequent edema would be much 
increased. Frequent injections of a mercurial diuretic might then be necessaiy. 

No difficulty with hypertension was encountered. One patient was a mild 
diabetic but no adverse effects were noted. 

The dangers of sudden xvithdrawal of cortisone after a prolonged course are 
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Fio. 2. Cortisone and bilateral adrenalectomy: comparative results (adrenalectomy 
figures are from the combined scries ot Huggins and Bcrgenstnl, * West ct al.” Harrison ct 
al.“ and Lcberman et al,”) 

real inasmuch as such patients would be temporarily in a state of adrenal in¬ 
sufficiency. By gradual withdrawal, this complication can be avoided. 

THE NUMBEn OF PATIENTS OBTAINING REMISSION AND THE LENGTH 
OF THIS HEynSSION 

We feel that 8 out of the 10 patients had n clinical remission on cortisone 
therapy and in 6 out of these 8 there was some evidence of tumor regression by 
change in the local prostatic lesion or acid phosphatase decrease. 

However, the length of the remission was relatively short and varied from 17 
to 180 days with an average of 82 days. 

COMPARISON WITH PUBLISHED CASES OF BILATERAL ADRENALECTOMY 

Since we have attempted by means of large doses of cortisone to produce a 
“medical adrenalectomy,” a comparison of our results with the effects of surgical 
bilateral adrenalectomy is important. We have drawn on the published results 
of four series, those of Huggins’ (University of Chicago), West” (Memorial 
Hospital, New York), Harrison” (Peter Bent Brigham Hospital), and Leberman” 
(University of Pennsylvania). Together these give a total of 26 patients available 
for analysis, omitting 4 additional patients who died in the immediately post¬ 
operative period (fig. 2). 

1. Symplomalic improvement. Twenty-two out of the 26 patients had sympto¬ 
matic improvement. Again, here as in our cortisone series, the most striking thing 
noted was the relief of severe and often crippling bone pain. 

2. Improvement in local prostatic lesion. Nine out of the 26 patients were noted 
to have marked decrease in the size of their local pelvic lesions. 

3. Acid and alkaline phosphatase. Six of the 26 patients had a consistent de¬ 
crease in acid phosphatase folloiving adrenalectomy. Alkaline phosphatase data 
are difficult to interpret. 

‘‘West, C. D., Hollander, V. P., Whitmore, W. F., Jr., Randall, H. T. and Pearson, 
G. H.: The effect of bilateral adrenalectomy upon neoplastic disease in man. Cancer. B: 
1009-1018, 1952. 

” Leberman, P.: Bilateral adrenalectomy in prostatic carcinoma. (In press.) 
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//.. Changes in hony metastases hy x-ray. As was seen in the cortisone series, 18 
out of 20 showed a steady progression of metastases. One patient of Harrison 
had definite improvement in the metastatic lesions and one in the Memorial 
Hospital series perhaps had temporary arrest. 

5. Number of patients with remission and length of remission. Twenty of the 
26 patients surviving bilateral adrenalectomy (omitting 4 additional patients 
dying postoperatively) were felt to have clinical remissions. 

The period of improvement in the Memorial Hospital series varied from 14 
to 220 days, averaging 83 days. This is almost identical to the average length 
of remission in our cortisone series (82 days). However, the average length of 
remission in the other adrenalectomy series appears to be considerably longer. 

EFFECTS OP BILATERAL ADRENALECTOMT AFTER CORTISONE IS NO 

LONGER EFFECTIVE 

We performed late bilateral adrenalectomy on 3 of our 10 patients. Two were 
operated on after exacerbation occurred following good remission from cortisone 
alone. One of these (H.M.) had beneficial symptomatic effect from cortisone for 
two months without improvement in local lesion or metastases. Adrenalectomy 
was performed 2 months after cortisone was discontinued. At present, 6 months 
after operation, he is back working hard on his cattle ranch and is asymptomatic, 
whereas before he was bedridden. His acid phosphatase excretion decreased from 
a preoperative level of 4 Bodansky units to 1 imit after one month and 2 units 
after eight months. A large metastatic lesion in the right inguinal region which 
was extremely tender and painful immediately became no longer painful but only 
started to decrease in size during the past month, along with marked shrinking 
of his local prostatic lesion. It may be of some significance that in the last 6 weeks 
his maintenance dose of cortisone was increased from 37.5 mg. to 75 mg. per day. 
He has had an excellent clinical remission. 

The second patient (F.C.) was completely reheved of his severe pain for four 
w^eeks after operation but then began haAong pain as severe as before. It is now 
5 months since operation. He requires 75-100 mg. of cortisone a day to prevent 
adrenal insufficiency. No improvement is noted in his local lesion and there has 
been progression of the metastases. His acid phosphatase decreased from 22 
Bodansky units to 6 units after four weeks but now is 13 units. No change oc¬ 
curred in alkaline phosphatase excretion. 

The third patient (G.W.) was operated upon after a month of cortisone therapy 
had failed to produce any symptomatic rehef or alter his progressive dovmhill 
course, although it caused his local lesion to disappear b 5 ’- rectal palpation. 
Adrenalectomy gave him marked symptomatic improvement wffiich, however, 
lasted less than eight weeks. During this period, his acid phosphatase excretion 
which had fallen from 45 ICing Armstrong units to 26 units on cortisone, rose pro¬ 
gressively to 82 units. His alkaline phosphatase, wffiich had risen from 29 units 
to 96 units, fell progressively to 50 units. He died from his malignant disease eight 
•weeks after surgery. 
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DISCnSSION 


Tlio basis for endocrine therapy in carcinoma of the prostate stems from 
Huggins’ initial work'®' with bilateral orchiectomy and estrogen therapy. 
From this he postulated that prostatic cancer represents an overgrowth of adult 
prostatic epithelial cells and like these cells, it undergoes atrophy when the andro¬ 
gens are reduced. Prostatic carcinoma is therefore dependent on the presence 
of circulating androgen for its growth. Castration or testicular inhibition by 
decrease of the pituitary gonadotropin output by estrogen results in a decrease 
in androgen which in turn prodccs a decrease in the size of the tumor and in the 
function of the cancer cells. 

After orchiectomy there is a fall in 17-ketostcroid excretion, followed by an 
increase for prolonged periods [Scott and Vcrmeulcn"]. The preliminary fall is 
due to removal of the gonads. Increased extragonadal production of androgens 
presumably in the adrenal glands might account for later relapse after orchi¬ 
ectomy. Enlargement of the adrenals has been described in patients no longer 
responding to anti-androgen therapy. The mechanism for this increased adrenal 
androgen production for a long time was thought to be by stimulation of the 
increased pituitary gonadotropin which results from castration. This theory has 
now been questioned and the exact mechanism is still uncertain. 

Huggins feels that cancer of the prostate eventually becomes autonomous, 
that is independent of androgen, and is no longer repressed by anti-androgenic 
therapy. Total failure of castration and estrogen therapy in approximately 20 
per cent of the patients could then be explained on the basis of primary androgen 
independence. Support of this theory comes from Deming’s work®’ on intraocular 
tissue transplants in which it was found that after passage through 8 male genera¬ 
tions, the tissue then became independent of androgen and was able to grow in 
an estrogonized animal. 

In the last few years, attempts have been made to diminish androgen secretion 
by the suppression of the pituitary gland by’ hormones other than estrogens. 
Trunnell et al.” used progesterone in the treatment of patients with advanced 
prostatic carcinoma on the basis of Albright’s theory” that androgen production 


Huggins, C. and Hodges, C. V.: Studies on proslntic eancer; the efTect of castration, of 
estrogen and of androgen injection on serum phosphatases in metastatic carcinoma of the 
Cancer Research, 1: 293-297, 1941. 

„ Huggins, C., Stevens, R. E., Jr. and Hodges, C. V.: Studies on prostatic cancer; the 
inii castration on advanced carcinoma of the prostate gland. Arch. Surg., 43:209-223, 


” Huggins, C., ScoU, W. W. and Hodges, C. V.: Studies on prostatic cancer; the effects 
i lever, of desoxycorticosterone, and of estrogen on clinical patients with metastatic car- 
cinoma of the prostate. J.Urol., 46:997-1009,1941. 

Scott, W. W. and Vermeulcn, C.: Studies on prostatic cancer; excretion of 17-keto- 
45M56 ’ 1942°®^”° gonadotropins before and after castration. J. Clin. Endocrinol., 2: 

humra^"' "” ■ '''■ hormonal factor in heterologous growths of 

j3 rp„ ■ 948. 

oi. V., Whitmore,W.F.and Woodard, H. G.: 

676^ 1951 ^ PJ’OBesteronc in treatment of cancer of the prostate. J. Clin. Endocrin., 11:663- 

F. and Elrick, H.: An attempt to classify hormonal disorders of the hypoph¬ 
ysis. ir. A. Am. Phj'sicians, 61: 42-53,1948. 
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depended on the secretion of luteinizing hormone (LH). They had excellent re¬ 
sults in 8 of 10 patients that had had no previous therapy and in 3 of 6 patients 
who were in relapse after the usual hormonal therapy. However, some doubt 
has been cast on the LH theory as the major mechanism, since 17-ketosteroids 
increase after ACTH administration. As has been shown, the 17-ketosteroid ex¬ 
cretion will decrease with inhibition of ACTH by cortisone. 

Although the evidence for the importance of androgens in cancer of the 
prostate is sound, it does not extend to their exact role in the induction of the 
cancer or in the maintenance of its growth. Questions arise because of the well 
established fact that the average testis produces less androgen and more estrogen 
as age advances and yet cancer of the prostate is principally a disease of the 
elderly male. Moreover, studies on average 17-ketosteroid levels in these patients 
as compared with other males in the same age group showed no essential dif¬ 
ference. The possibility thus occurred to us that there might be basic metabolic 
differences in these patients so that their androgens were not primarily secreted 
as 17-ketosteroids which would explain the dilemma. However, our few experi¬ 
ments-® with exogenous androgen would indicate that this h 3 T)othesis was wrong 
since 2 untreated patients with prostatic carcinoma had the same rise in urinary 
17-ketosteroids after a test dose of 100 mgm. of testosterone propionate as a 
young and an old normal patient. However, they don’t completely rule out the 
possibility of abnormal metabolism of endogenous, as opposed to exogenous, 
androgen. Brendler and Scott®® used large doses of testosterone on 3 patients 
with advanced disease. Two showed general improvement for a while, similar 
to the patients treated by cortisone or adrenalectomy and yet their acid phos¬ 
phatases rose and the disease progressed—a non-specific effect of the steroid 
similar to that we have seen vith cortisone. 

Bilateral adrenalectomy was undertaken by Huggins because of experimental 
evidence on the role of the adrenals in neoplasia®^- ®® and in cancer of the prostate 
in particular, to remove the extra-gonadal source of androgen. This surgery has 
been successful only in carcinoma of the breast and carcinoma of the prostate, 
both of which are tumors felt to be under some endocrine control. 

That the use of rather large suppressive doses of cortisone alone (in advanced 
carcinoma of the prostate) gives results similar to surgical bilateral adrenalectomy 
is not surprising when one considers that essentially what we have done is to 
produce a “medical adrenalectomy.” This is analogous to the use of estrogen 
alone in place of orchiectomy. Most of the symptomatic improvement seen in 
our patients on cortisone can be explained on the basis of the nonspecific effect 
of the drug and most of these effects can be seen in other diseases treated with 
cortisone. Because of this, one of our colleagues has aptly called cortisone the 


*5 Miller, G. M.: (Unpublished data.) . . 

Brendler, H., Chase, W. E. and Scott, W. W.; Prostatic cancer; further investigation ol 
hormonal relationships. Arch. Surg., 61: 433-440,1950. 

” Ingle, D. J. and Baker, B. L.: The effect of adrenalectomy in the rat upon the rate ol 
growth of transplantable tumors. Endocrinology, 48:313-315,1951. 

” Funk, C. Tomashefsky, P., Soukup, R. and Ehrlich, A.: The effect of hormonal factors 
and the removal of certain organs upon the growth of a transplanted rat tumor. Bnt. J. 
Cancer, 6:280-287,1951. 
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“magnificent aspirin.” Hon-ever, this is essentially the same symptomatic im¬ 
provement as seen in patients after adrenalectomy, who of course are maintained 
on cortisone. 

A point of confusion and a cause for speculation is the apparent improvement 
in the local prostatic lesion in a fair number of our own patients, and in the 
adrenalectomy patients as well, accompanied by occasional improvement in acid 
phosphatase, and yet with progression of bony metastascs in most of the patients. 
One possible explanation is that the local lesion may be less undifferentiated and 
thus more susceptible to hormonal influence than the metastases. 

Other mechanisms can only be mentioned here. From our findings and others-’ 
on the decreased thyroid function with cortisone administration, the possibility 
that the resulting decrease in general metabolism will also affect the metabolism 
of the tumor cells also exists but this docs not explain the difference between the 
local lesion and the metastases. The question of inhibition of thyrotropic hormone 
as well as ACTH by cortisone arises.” Still another o.\plnnation of the shrinking 
of the prostate with cortisone arises from the known inhibiting effect of the drug 
on inflammatory tissue and thus the apparent shrinking of the tumor may be 
merely a decrease in the fibrous stroma. It must be considered that in cases no 
longer responding to one t 3 'pe of hormonal treatment, the residual tumor cells 
may have adapted themselves to become dependent on the new environment 
created by the treatment. This could e.xplain the return of the local lesion in 
our two patients under these circumstances. However, Nathanson” contends 
the tumor may have acquired vulnerability to effective therapy unth other 
hormones. Hence, it appears that a shift in the endocrine status, as bj’ cortisone, 
of the host may affect the response of a given tumor to hormonal agents. Some¬ 
how not now apparent cortisone changes the cellular environment or intrinsic 
cellular processes, but in a way which is peculiar to each neoplasm or group of 
neoplasms.” 


SUMMAKY 

Ten patients n-ith disseminated carcinoma of the prostate in severe exacerba¬ 
tion following previous remission from orchiectomy and estrogen therapy were 
treated with cortisone, starting with 60 mg. per day by mouth in dix-ided doses. 
Eight out of the 10 patients had marked subjective improvement and 6 out of the 
10 had objective improv-ement with decrease in the size of the local lesion and 
in 2, decrease in acid phosphatase. These results are comparable to those reported 
after bilateral adrenaleotomj'. The duration of beneficial response was rather 

” Halmi, l^S. and Barker, S. B.: Histo-pbysiologica! effects of cortisone on rat pituitary 
127-134, 1952. . 

rredrickson, D. S., Foraham, P. H, and Thorn, G. W.: The effect of massive cortisone 
therapy on measurements of thyroid function. J. Clin. Endocrinol, and Mctab., 12:541-553, 
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short, averaging 82 days. This is probably shorter than after surgical adrenal¬ 
ectomy. Hormonal studies were done and their significance to our knowledge of 
hormonal interrelationships in carcinoma of the prostate is discussed. 

CONCLUSIONS 

When orchiectomy and estrogen therapy have failed in patients with ad¬ 
vanced prostatic carcinoma, cortisone treatment will often give an additional 
remission. 

Adrenal suppression by cortisone gives clinical effects similar to bilateral 
adrenalectomy in these patients. With either treatment, the effects are tempo¬ 
rary but are of somewhat shorter duration with cortisone alone. 

Bilateral adrenalectomy after cortisone has become ineffective still gives ad¬ 
ditional relief to the patients. 
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TACE IN PROSTATIC CANCER: CLINICAL AND BIOCHEMICAL 
CONSIDERATIONS 

GRAYSON CARROLL and ROBERT V. BRENNAN 

From the Department of Urology, St. Louis Unitersily'Sehool of Medicine, and St. John’s 
Hospital, St. Louis, Mo. 

Tremendous strides have been made in the treatment of prostatic cancer 
since Huggins' developed the concept that androgen was capable of activating 
tumor growtli in this condition, and that inhibiton of androgen production or 
action by orchiectomy or estrogen administration often resulted in reduced 
activity of the neoplasm.* • - The initial improvement which resulted from orchiec¬ 
tomy and estrogen administration in many cases has been followed by exacerba¬ 
tion of the tumor, and this occurrence has led Huggins’ to suggest that androgen 
from an extragonadal source, the adrenal, was responsible. 

It is well known that the administration of estrogens results in inhibition of 
the pituitary gonadotrophins so that the production of testicular androgens is 
markedly diminished.’ • ’ A further result of estrogen administration may be the 
neutralization of testicular and adrenal androgen before or at the prostatic 
tissue.® Recent evidence,’ however, indicates that these beneficial effects of 
estrogen may be minimized due to the fact that estrogens themselves may be 
responsible for increased corticotrophin production. Whether the administration 
of estrogen actually results in increased adrenal androgen production is not 
known with certainty, but Harrison’ considers this a distinct possibilit 3 '’, especi¬ 
ally where excessively large doses of estrogen arc used. 

TACE,* a new synthetic estrogen, differs from other sj'nthetio and natural 
estrogens in that it produces little or not adrenal hyperplasia in female rats’ or 
in male rats.” A further difference is exidenced by the fact that in laboratory 
animals its administration does not produce pituitary enlargement.’' ” 

On the basis of these differences and in view of the probability that TACE 
would not cause adrenal stimulation in man, we have administered it during the 
past 32 months to a series of 42 patients suffering from prostatic cancer. These 
patients were between the ages of 50 and 90, and the disease presented wide 
variations. Five patients had demonstrable metastases on admission, but the 


Read at annual meeting, South Central Section of American Urological Association, 
Kansas City, Mo. September 21-2.3,1953. 

' Huggins, C. an Hoddges, C. V.: Cancer Res., 1: 293-297, 1941. 

' Herbst, W. P.: J.A.M.A. 120:1116-1120,1942; Urol. & Cutan. Rev., 46: 691-694,1942, 

’ Huggins, C. and Scott, W. W.: Ann. Surg., 122: 1031-1041, 1940. 

‘Heckel, N. J.: Clinics, 6: 860-877, 1946. 

’Moore, C. R. and Price, D.: Am. J. Anat., 60: 13-72, 1932. 

• Huggins, C. and Clark, P. J.: J. Exp. Med., 72: 747-762, 1940, 

' Tepperman, J. and Tepperman, H. M.: Ann. Rev. Physiol., 12 : 503, 1950. 

' Hamson, J. H. and Poutasse, E. P.: Am. J. Med., 11: 55-66,1951. 

TACE is the trade-mark of the Wm. S, Merrell Company, Cincinnati, Ohio, for its 
Of chlorotnanisene (tri-p-anisylchloroethylene). 
jg^^T"ompson, C. R. and Werner, H. W.: Proc. Soc. Exper. Biol, and Med., 77: 494-497, 

^ Trunnell, J. B.: EfTect of TACE in the male rat. Read at TACE sj*mposium, Cin¬ 
cinnati, Ohio, January 17, 1952. 

" Shipley, E. G. and Meyer, R. K.: Some biological effects of TACE in animals. Ibid. 
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acid phosphatase was elevated in 9. Alkaline phosphatase was above normal in 
only 2 patients. Five patients had occult carcinoma. Twenty of the patients have 
had orchiectomy. 

Estrogenic treatment was begun immediately following the diagnosis. Twenty- 
eight patients have received only TACE and the others who had received other 
estrogens previously were given TACE when it first became available. The 
usual dose of TACE was 24 mg. per day, but in some instances as much as 180 mg. 
were given daily. Nine of the patients were given TACE for 2K years, 10 pa¬ 
tients for 2 years, 6 patients for Ij^ years, and 4 patients for slightly more than 
one year. 

Twenty-nine patients in this series are still hving and show definite improve¬ 
ment and a general well-being with normal phosphatase values and are free from 
metastatic lesions. 

The following are instances of marked improvement when TACE was substi¬ 
tuted for other estrogens: 

Mr. J. R. M. had a transurethral resection in December 1948 and received 5.0 
mg. of stilbestrol daily by mouth and 5.0 mg. weekly intramuscularly. Meta¬ 
static lesions of the lumbar spine and pelvis became progressively worse. TACE 
was begun in April 1951 and his condition improved remarkably. There was an 
increase in weight, his appetite improved, the blood phosphatase became normal, 
and the metastatic lesions disappeared. The improvement continued for 8 
months, but the prostatic disease recurred and the patient died 6 months later. 

Mr. H. A., aged 59, underwent transurethral resection for adenocarcinoma 
with metastases in April 1949. He received ethinylestradiol until December 1950 
at which time he began to lose weight and suffered from pain radiating down the 
legs. Pelvic metastases were evident and the acid phosphatase was slightly 
elevated. Ethinylestradiol was discontinued and TACE was administered in a 
daily dose of 24 mg. At the present time, nearly 3 years after TACE therapy was 
begun, the patient is in excellent health wdth no local regrowth of tissue and no 
evidence of metastatic lesions. 

Thirteen patients have succumbed during the study: Five of the deaths were 
attributed to cardiac disease. Nine of these patients had received other estrogens 
before TACE was administered and 4 had had only TACE. Seven of these 13 
patients had survived for four or more years. At autopsy, the adrenal gland was 
normal microscopically and macroscopically in five patients who had received 
TACE for vaiying periods just before their death. 

The estrogenic substances other than TACE caused nausea in 6 patients, 
vomiting in 3 patients, edema of the extremities in 3 patients, and some tender¬ 
ness of the breasts in all cases. It is interesting to note that after discontinuing 
the other estrogens because of these side-effects, TACE was given and all symp¬ 
toms disappeared. No patient has ever had sufficient gastro-intestinal upset, 
edema, or mastalgia while taking TACE to warrant its withdrawal. 

In view of the important role which androgens play in prostatic cancer, 17- 
ketosteroid determinations were carried out on a number of patients. Human 
urine contains steroids which have ketone oxygen at C.17. Some of these steroids 
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Table 1. Kctosteroid levels in normal men 


ACE OlOHF 1 

tZTOSTCBOTD EXCtSTlOH. UG./24 notlisj 

W-riBZHCE 

2CM0 

8-25 

12 

50-52 1 

IJ.3 1 

13 

50-75 

9.0 

15 

50-59 

6.0 

14 

60-69 

•4.8 

14 

62-76 

6.0 

13 

70-75 

2.0 

14 

71-75 

3.2-3.6 

12 


are phenolic while others are neutral. Tlieso latter ore coramonli' called “17- 
kotosteroids.” The principal members of this group are nndrostcrone, ctiocho- 
lanone, isoandrosterone and dihydroisoandrosteronc. The first two of these 
arise in part from the testes, wliile all represent excretion products of some of 
the steroids of the adrenal corte.x. Accordingly, the measurement of the I7-keto- 
stcroid output provides a rough biochemical index of testicular and adreno¬ 
cortical activity. 

^\^lile the total neutral 17-kotostcroids levels in normal men between 20 and 
40 years of age fall within the limits of 8 mg. to 25 mg. per twenty-four hours, the 
levels for older men are much lower.'* In 5 normal men between the ages of 71 
and 75 j'cars, values of 3.2 mg. to 3.5 mg. were reported." In C normal men whose 
ages ranged from 02 to 70, Frame and Jewett" found that the mean total 17- 
ketostcroid level was 5.0 mg. per 24 hours, while that for normal men between 
50 and 52 was 11.3 mg. Hamilton and Hamilton" studied tho effect of aging on 
ketostoroid excretion and found that in tho age groups of 50 to 59, 60 to 69, and 
70 to 75, the total ketosteroids excreted in 24 hours were 0.0 mg., 4.8 mg., and 
2.9 mg., re.9pectively. Kenigsfaerg" carried out 00 determinations on 18 normal 
men between the ages of 50 and 75 years, and found the group average to be 
9.0 mg. per 24 hours with a range of 5 mg, to 15 mg. 

In untreated prostatic cancer in men between 53 and 54, it w'as found that the 
total l/-ketosteroid excretion per 24 hours was 8.9 mg." In an older age group, 
62 to 76, the average value was 5.0 mg. with a range of 3.3 mg. to 0.8 mg. Scott 
and Vcrmeulen" found the precastration level in 10 men (47 to 80) w-ith pros- 
tolio cancer to be 7.6 with a range of 3.6 to 11.7, while Satterthwaite, Hill and 
Packard" found the average value to be 5.2 mg. in a group of 14 patients with 
carcinoma of the prostate whose ages ranged from 54 to 83 years. The results of 
these investigations are summarized in tables 1 and 2. 


r normal rocn. I, Urinary 


"Conference on ketosteroids, Josiah Mocy Fund, 1942. 

1 . Urol.. 62: 330. 1944. 

Harailton, J. B.; Aging in apparently 

crin.! "8:^133^1048* alpha-hydroxy and beta-hydroxy ketosteroids. J. Clin. Endo- 

426? 1940.®“’'"'^®’ Uearson, Sidney and McGavnok, T. H.; J. Clin. Endoerin., 9: 

i:''’SI' Cornelius; J. Clin. Endoerin., 2: 450, 1942. 

Satterthwaite, R. W., Hill, J. H. and Packard, E. F,; J. Urol., 46: 1149,1941. 






500 


GRAYSON CARROLL AND ROBERT V. BRENTSTAN 


Table 2. Ketosteroid levels in untreated prostatic carcinoma 


AGE GROUP 

KETOSTEBOnj EXC3IETION, lSC./2i HOPSS| 

ErnSEENCE 

53-54 

8.9 i 

13 

47-80 

7.6 

16 

54-83 

5.2 

17 

62-76 

1 5.0 

13 


In view of the wide range that exists in the ketosteroid levels of young men, 
it is not surprising to find a similar variation in the aging male with and without 
prostatic cancer. While differences exist between the ketosteroid levels in the 
control groups and those with prostatic cancer it can be stated that no significant 
difference has been demonstrated. It is also apparent that there is fairly close 
agreement between the results of different investigators. 

Following castration for prostatic cancer, Scott and Vermeulen^® found that 
the average precastration levels of 7.6 dropped to a figure of 3.4 in an average 
period of 15.8 days following castration. There then followed a gradual rise to 
an average figure of 13.9 in an average period of 101 days and this figure then 
fell to 11.4 mg. at the end of an average period of 142 days. A similar study on 
an additional ten patients for a longer period showed that after an average period 
of thirteen months following castration, the ketosteroid level had dropped to 
6.6 mg. per 24 hours, a figure not significantly different from those seen in the 
control group and in untreated cases of prostatic cancer. 

Since considerable clinical improvement usually follows castration, much 
doubt is thus cast upon the validit 3 ’' of the vddely held belief that low IT-keto- 
steroid levels must necessarily be present before clinical improvement is noted. 
This does not mean that androgens do not plaj*^ an important part in the causa¬ 
tion of prostatic cancer, as Huggins has claimed, but the results suggest that 
there may be no correlation between l7-ketosteroids determined chemically 
and androgens determined biologically. While it has been shown that there is 
a close agreement in some conditions between 17-ketosteroids and androgens,^® 
these authors indicate that in liver disease and gynecomastia, the ratio of andro¬ 
gen to 17-ketosteroids is low. Not all 17-ketosteroids possess the same degree 
of androgenicitj’’ and it should be borne in mind that the terms, “androgen, 
and ‘T7-ketosteroids,” are not necessarily synonymous. ® If high 17-ketosteroid 
levels, per se, were responsible for prostatic cancer, it is difficult to reconcile this 
with the fact that prostatic cancer is extremely uncommon in the jmunger age 
group in which 17-ketosteroid levels are characteristically high, and most 
common in the older group whose levels have been found to be low. We have 
not carried out determinations which would indicate a relationship between 
17-ketosteroids and biological androgens in prostatic cancer, but it would seem 
that such a study would produce extremelj’- valuable information. 

In the present study, the total neutral 17-ketosteroid determinations were 
carried out on the urine of 19 patients who were suffering from prostatic cancer. 
All but 1 of these patients had received varying amounts of TACE prior to the 

18 Zarrow, M. X., Munson, P. h. and Salter, W. T.: J. Clin. Endocrin., 10: 692,1950. 
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Table 3. Observations in 16 patients with proslatic carcinoma receiving TACE 
(no orchiectomy) 
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Table 4. Observations in S orchiectomized patients with prostatic carcinoma receiving TACE 



age! 

1 

TACE 

STAETED , 

DAILY 
DOSE, 
12 UG. 
CAP- 

SOLES 

TOTAL 

NO. 

CAPS, j 

DAYS 

ON 

TACE 

DATE 

OP 

ORCHI. 

ECrOMY 

DATE OP 
K. S. 

KITOS- 
TER- 
OIDS, ; 
MC./24 1 
BPS. ; 

ACID 

PHOSPHATASE 

PRESENT 

STATUS 

BETAS- 

TASES 

C. N. 


1/ 1/51 

1 

2 




11/26/51 
1/ 4/52 

5.9 

17.7 

9/49 1.8 
11/51 3.4 
1/52 4.6 

Died 

1/52 

none 

W. P. 

57 

7/15/51 

2 

270 

150 

7/51 

12/ 3/51 

7.0 

12/51 2 

Good 

none 

F. M. 


8/13/51 

1 

2-15 

, 1383 

180 


12/12/51 
2/ 5/52 

5.5 

9.8 





Table 5. Observations in patients not suffering from cancer of the prostate 



AGE 

DATE OP EETOSTEBOm 
DETERMINATIONS 

EETOSTEROIDS, MQ./24 
HRS. 

F. T. 

70 


14.8 

A. S.j 

70 1 

8.3 



collection of the urine specimen. Orchiectomy had been performed on 3 patients 
before the ketosteroid determinations were done and after the determination 
in 1 case. Ketosteroid determinations were also carried out on the urine of 2 pa¬ 
tients in a similar age group who did not have prostatic cancer. The method 
of Hawk^® was used with slight modifications to make for accuracy with the 
spectrophotometer and a solution of dihydroandrosterone was used as a standard. 
The results are given in tables 3, 4, and 5. 

In the 15 patients on whom orchiectomy had not been performed and who 
were receiving only TACE, the range of 17-ketosteroid excretion was 3.6 mg. 
to 26.5 mg. with an average of 11.3 mg./24 hours. This latter value is in close 
agreement with the findings of O’Conor and Sokol.*® 

The average value of the determinations in a group of patients who were 
orchiectomized and who have received TACE was 9.2 mg. This figure was not 
significantly different from that found in the preceding group (11.3 mg.) and 
also not significantly different from Scott’s figure of 6.6 mg. 

In our two control patients who do not have cancer and who received no 
TACE, the mean value was 11.5 mg., while one determination in a case of un¬ 
treated prostatic cancer was 8.5 mg. 

A relationship between high 17-ketosteroids and the clinical condition was not 
established in our study, but it must be stated that a sufficient number of de¬ 
terminations was not done to arrive at any conclusion other than to say that a 
wide variation in levels existed. Insofar as establishing a relationship between the 
clinical condition and 17-ketosteroid levels is concerned, it would be extremely 


Hawk P. B., Oser, B. L. and Summerson, W. H.: Practical Physiological Chemistry. 
Philadelnhia: The Blakiston Co., 1948, p. 700, 12th ed. 

^ O’^nor V. J. and Sokol, J. IC: Evaluation of TACE as a therapeutic agent in pro¬ 
static carcinoma. Read at TACE Symposium. Cincinnati, Ohio, January li, 19.jZ. 
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difficult to establish this while the patient is receiving an estrogen because the 
factor of biological antagonism between estrogens and androgens must be 
considered. Our findings also indicate that there was no relationship between 
17-ketosteroid levels and acid phosphatase determinations. The excretion of 
17-ketosteroids appeared to be unaffected by the administration of TACE. 

SUMIUKY AND CONCLUSIONS 

A series of 42 patients suffering from prostatic cancer has been treated bj' 
surgical methods and the new synthetic estrogen, TACE, during a period of 
32 months. 

TACE was well tolerated even when extremely large doses were administered 
and there was a virtual absence of undesirable side-effects. 

In many patients in whom the disease had become resistant to other synthetic 
and natural estrogens the administration of TACE resulted in clinical improve¬ 
ment. This was characterized by an increase in weight, a decrease in pain, an 
improvement in the blood picture, and regression of metastatic lesions. 

In five TACE-treated patients who came to autopsy there was no c\'idence of 
the adrenal hyperplasia which has been observed in laboratory animals following 
the administration of some other synthetic estrogens. 

Sufficient time has not yet elapsed for us to compare the survival time in 
TACE-treated patients to that observ'ed in patients treated with other syn¬ 
thetic or natural estrogens. 

The urinary excretion of 17-ketosteroids was investigated in 21 patients who 
had received daily doses of 24 mg. to 180 mg. of TACE for many months and 
the findings indicate that the administration of TACE has no adverse effect 
upon adrenocortical function. The significance of 17-ketosteroids determina¬ 
tions in prostatic cancer is discussed. 

609 Humboldt Bldg., St. Louis 3, Mo. 
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RESULTS OBTAINED BY ENDOCRINE CONTROL THERAPY FOL¬ 
LOWED BY RADICAL PERINEAL PROSTATECTOMY IN TWENTY- 
FIVE SELECTED CASES OF ADVANCED CARCINOMA OF PROSTATE 

W. W. SCOTT 

From the Department of Surgery, Division of Urology, University of Rochester, School of 
Medicine and Dentistry, Rochester, N. Y. 

It was to be expected that the marked regression of the carcinomatous pros¬ 
tate which so frequently resulted from endocrine control therapy would suggest 
to a number of observers a broadened field of usefulness for the perineal prosta¬ 
tectomy in the treatment of selected cases of advanced carcinoma of the pros¬ 
tate. Vallett in 1944 seems to have been the first to use this combined therapy 
on a case of this sort but unfortunately the patient died too soon after surgery 
to permit any conclusions as to its eflScacy. Later in the same year Parlow and 
then Colston recommended its use in selected cases. In December of that year 
Scott and Benjamin reported 2 cases which had recently been treated in this 
maimer. In 1947, Colston and Brendler reported one death within a year in 7 
cases that had been followed 2 years after surgery. Parlow and Scott in 1949 
reported their results in a series of 14 cases treated by this combined therapy. 
One year later Scott and Parlow reported that 22 cases had been treated by this 
method in their clinic and presented a detailed report on the first 13 cases, all 
of which were living and apparently well after the institution of therapy. Scott 
in 1953 presented a detailed report on 21 selected cases of advanced carcinoma 
of the prostate that had been treated by this method and which had been fol¬ 
lowed three years or more after treatment was started. 

Inasmuch as any attempt to evaluate the eflficacy of this combined therapy in 
the treatment of selected cases of advanced carcinoma of the prostate gland 
is necessarily influenced by the types of case included in such a study, it might 
be helpful if our determining selective factors were presented and discussed at 
this time. Obviously those patients, in whom, because of recent origin or latency 
of growth, the carcinoma, when first discovered, is so situated as to permit a 
reasonable chance for its complete removal by radical surgery, should not be 
included in this group. All patients with proven metastases when first seen, re¬ 
gardless of their response to hormone therapy, are not suitable candidates for 
the follow-up radical surgery. Radical surgery offers practically no hope of cure 
to the patients without metastases in whom the local growth is a little too ex¬ 
tensive to permit its complete removal when first seen and who fail to respond 
to endocrine therapy. Where the local growth has advanced to such an extent 
as to result in the formation of a well-defined, intervesicular plateau when the 
patient is first seen, it is reasonable to assume that lymphatic and perineural 
extension beyond the palpable area may have occurred even though the presence 
of metastases cannot be proven. In such cases, regardless of a remarkable local 
response, it would seem that while a follow-up radical perineal prostatectomy 
Read at annual meeting, American Association of Genito-Urinary Surgeons, Hot 

^^T^s’i^estig^ion Was supported by funds from the Dr. Henry C. Buswell Memorial. 
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might increase the patient’s life expectancy and freedom from distressing uri¬ 
nary sjTnptoms, it should still be considered of questionable value. In the 
presence of nodular intravesical extension beyond the bladder neck n’hen the 
patient is first seen, the combined therapy seems to bo contra-indicated. How¬ 
ever when the aforementioned conditions have been excluded there still remains 
a very encouraging number of cases with carcinoma of the prostate from which 
the patients to be treated by the combined therapy can be selected. 

These are the patients in the group of advanced carcinoma of the prostate 
without metastasis in whom the carcinomatous axtension beyond the confines 
of the prostate, while not marked, is too great to permit its complete extirpation 
by radical surgery when the patient is e.xamined. It is for the patients in this 
group, providing their response to hormone therapy has been such that a digital 
e.xamination at the time of maximum regression suggests that complete extirpa¬ 
tion of the carcinomatous lesion might be possible, that wo believe a follow-up 
radical perineal prostatectomy offers a chance for a cure, or failing in this will 
at least prolong the patient’s life and freedom from distressing symptoms. But 
even some of these patients have to be excluded because advanced age or their 
general physical condition seem to contra-indicate radical surgery. 

It seems to us that the decision as to whether or not the patient is a suitable 
candidate for radical surgery is less difficult to make on the basis of his age than 
from the standpoint of his general physical condition. Because of their limited 
life expectancy and because carcinoma of the prostate is often a very slow 
process in patients who are 80 or more years of ago, we have not used the com¬ 
bined therapy in any instance where the patient was that old when first seen. 
We have learned that as a result of careful preoperativc and postoperative care, 
proper supportive measures during operation and the availability of ver 3 ' satis¬ 
factory antibiotics, tlie radical perineal prostatectomy, while sometimes requir¬ 
ing a little longer to perform, is seldom more disturbing to the patient than some 
of the more commonlj' used surgical procedures upon the prostate. At least 
three of our patients had a history of coronary disease with cardiographic evi¬ 
dence of damage and yet were no more disturbed by the operation than tlie 
average case. As a rule the operative risk due to the presence of general physical 
disability is little if any greater than that of the other open operations upon the 
prostate for the correction of prostatic obstruction. 

Up to the present time in the urologcal clinic of the Strong Memorial Hos¬ 
pital, we have treated 31 patients by this combined therapy, 25 of whom have 
been followed 36 months or more since treatment was instituted. The remaining 
6 patients have not been under treatment long enough to warrant an attempt 
to evaluate the efficacy of the therapy upon them. 

Since 21 of the 25 cases that have been followed 3 years or more have been 
presented in detail in a very recent publication, it might be more profitable at 
this time to present and discuss in detail the 5 cases in our series in which death 
was due to local recurrence or metastasis. In all the patients treated by this 
method the clinical, serological and radiographic studies were negative for the 
presence of metastasis. Furthermore aU blood studies and renal function tests 
were witWn normal limits at the time of operation. 
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CASE REPORTS 

Case 1. C. D., 211137, aged 72 when first examined on November 1, 

1943, gave a history of gradual diminution in size and force of his urinary stream, 
increasing frequency and terminal dribbling of 6 months’ duration. There had 
been no loss of weight. 

The findings on physical examination were normal for a man his age except 
for the prostate which was moderately enlarged in all dimensions; its median 
furrow and notch were shallow and its surface was moderately smooth but very 
hard. It was fixed m position and extension beyond the base to the region of the 
seminal vesicles for a short distance had occurred on each side (fig. 1, A). His 
residual urine was 15 cc and a punch biopsy study revealed adenocarcinoma of 
the prostate. 

Following a bilateral orchiectomy, performed on November 22, 1943, regres¬ 
sion which was slow and not marked except in the anteroposterior diameter of 
the gland, reached its maximum point on November 14, 1944 when a follow-up 
radical perineal prostatectomy was performed. At that time there still remained 
some induration extending for a short distance towards the seminal vesicle in 
each side (fig. 1, B). 

Studies of sections from the surgical specimen showed a scattered collection of 
large epithelial cells with hyperchromic nuclei and abundant pale-staining 
cytoplasm. Some of the cells were arranged in acinar fashion, but for the most 
part, they appeared as solid cords invading the dense connective tissue and 
smooth muscle. Cancer cells were found in the fascial tissue surrounding the 
seminal vesicles. Sections of nerves showed tumor cells vdthin their sheaths. 

The patient’s convalescence was satisfactory and when he was discharged 
from the hospital 23 days after operation he was voiding satisfactorily and his 
control was perfect. 

Becaiise of his poor response to bilateral orchiectomy the patient was not placed 
on our routine postoperative course of estrogen therapy until a recurrent nodule 
was discovered on rectal examination 56 months after prostatectomy (fig. 1, C). 
He was immediately started on stilbestrol therapy which was later supplemented 
by deep x-ray and local radium treatments. He died of carcinomatosis on May 
26, 1950. 

This case failed, in at least one respect, to meet our criteria for treatment by 
this combined therapy. The growth, which was well beyond the confines of the 
prostate in the region of the senunal vesicles when the patient was first seen. 



Fig. 1. A, prostate before castration November 11,1943. B, only slight regression evident 
at time of radical perineal prostatectomy November 11, 1944. C, location and size ot re¬ 
currence when first discovered on June 6,1949. 
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responded but slightly to control therapy and therefore it is doubtful if a reason¬ 
able chance for its complete extirpation was present at the time of radical surgery. 
Inasmuch as during most of the 82 months that the patient lived following the 
institution of therapy he was quite comfortable and without urinarj' symptoms, 
it would seem that he derived some benefit from the treatment. We believe that 
we are now able to evaluate the surgical possibilities in cases of this sort much 
more accurately than at the time this patient was treated. 

Case 8. 0. J., 237491, aged 61 when first seen on September 17, 1943 

complained of gradually increasing frequency, dysuria and dribbling of 3 years’ 
duration. 

He appeared to be in good physical condition but on rectal examination a 
prostate thatwas very hard and enlarged in all dimensions was found. There was 
extension of third degree induration beyond the base to the region of both seminal 
vesicles with beginning intcrvesicular plateau formation (fig. 2, A). 

Stilbestrol therapy, 5 mg. a day, gave considerable relief of urinary symptoms 
but regression was slow so a bilateral orchiectomy was performed on April 5,1945 
and the estrogen therap 3 ’ was continued. Within 4 months the involved area had 
regressed and softened markedly. It was firm but movable in spite of definite 
adhesions along its lateral margins (fig. 2,B). The radical perineal prostatectomy 
was performed on September 9, 1945. 

On examination of the gross specimen an area of nodular hardness was found 
in the region of one seminal vesicle but there was no note that sections were taken 
from it. The tumor was of a diffuse infiltrating typo. In some areas the connective 
tissue was studded with small acini, nests and cords of tumor cells. Many of the 
nests contained only 2-3 cells. Studies of sections from the periphery of the 
surgical specimen in a few instances showed cells in acinar form invading the 
nerve trunks. 

The patient’s convalescence was uneventful except that he had almost com¬ 
plete incontinence for a period of 2 weeks following the removal of his catheter. 
When discharged 28 days after operation his control was better but not perfect. 

The patient was followed at regular intervals by the operator until June 10, 
1947. At this time there was no evidence of local recurrence and urinary in¬ 
continence was only present on occasions of extreme phj'sical fatique. Shortly 
afterwards he moved from Rochester leaving no forwarding address. A report to 
us that be was examined elsewhere on January 2, 1952 and found to be well was 
evidently unfounded. On April 27, 1953 we finally contacted his wife who in- 



Fio. 2. A, prostate before stilbestrol therapy July 2, 1943. B, condition after sunnle- 
mentarv orchieotomy July 17, 1945 and before radical prostatectomy September 9, 1945. 
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formed us that he died in Seattle of carcinomatosis on August 26, 1948 probably 
from a primary lesion of the prostate. 

This case differed from the previous one in that the extension of the cancer tO' 
the region of the seminal vesicles was considerably greater and the regression due 
to control therapy was faster and more pronounced. The decision to perform a 
follow-up radical perineal prostatectomy in spite of very definite extension to 
the seminal vesicles vdth intervesicular plateau formation was greatly influenced 
by the marked response to control therapy. By so doing a criterion for the selec¬ 
tion of patients for the combined therapy was violated. Although the patient was 
not cured the fact that he was quite comfortable during most of the 62 months 
he survived after treatment was started, suggests that he derived considerable 
benefit from it. 

Case S. B. F. C., S.M.H., 278670, aged 64 when first seen on April 14, 1948 
complained of hesitancy, nocturia, recurrent hematuria and dysuria although a 
suprapubic prostatectomy had been performed elsewhere 3 years previously. His 
prostate was at least tvdce normal in size and the median furrow and notch were 
shallow. The lateral lobes were smooth but firm, being of second degree indura¬ 
tion except at their bases where third degree induration was present, especially 
on the left side (fig. 3, A). As a result of this examination the cMnical impression 
was benign prostatic hypertrophy plus inflammatory reaction. However on 
cystoscopic examination an irregular, bleeding, suspicious area was seen in the 
bladder just inside the vesical neck at about 4 o’clock. A diagnosis of adeno¬ 
carcinoma probably of prostate was made from sections of this area. Treat¬ 
ment was complicated by the presence of moderately severe diabetes. 

A bilateral orchiectomy performed on June 12, 1948 was supplemented by 
estinyl therapy, 0.05 mg. three times a day. By March 11, 1949 the right lobe of 
prostate had softened and regressed almost to normal size. Although the left lobe 
had decreased considerably in size, there remained a nodule of thu'd degree in¬ 
duration covering a small area in the region of the base of the seminal vesicle 
(fig. 3, B). Since all studies were negative for metastases and on cystoscopic 
examination the area in the bladder had disappeared, a radical perineal prostatec¬ 
tomy was performed on March 15, 1949. A liberal cuff of the vesical neck was 
removed with the prostate and seminal vesicles. Pathological studies from pros¬ 
tate revealed carcinoma showing marked estrogen effect. The patient had good 
urinary control when discharged on estinyl therapy on April 4, 1949. 

It would seem that although repeated blood phosphatase and radiographic 



Fig. 3. A, situation at start of combined endocrine therapy June 12, 1948. B, condition 
at time of radical perineal prostatectomy March 15, 1949. 
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studies had been negative, metastasis had occurred before the radical prostatec¬ 
tomy was performed. Although at no time was there any evidence of a local re¬ 
currence, bone lesions were present -ivithin a year. The patient died of carcinoma¬ 
tosis on October 7, 1950. It now seems to us that the follow-up radical perineal 
prostatectomy is of very questionable value in those cases where extension beyond 
the vesical neck to the region of the trigone is present when the patient is first 
examined. 

Case 4. G. O.B., S.M.H., 283183, aged 68, complained at the time of his first 
visit on September 20, 1948 of a gradually increasing frequency, nocturia, ur¬ 
gency and dribbling of 3 months’ duration. The prostate was of third degree 
induration and greatly enlarged in its lateral and anteroposterior directions. 
Except for three very hard, discrete, nodular areas its posterior surface was rel¬ 
atively smooth. The median furrow and notch were absent. There was extension 
for a considerable distance up over each seminal vesicle with intervesicular 
plateau formation (fig. 4, A). 

Following a bilateral orchiectomy on September 25,1948, the patient was sent 
home on stilbestrol therapy with instructions to return at monthly intervals for 
observation. On March 14, 1949 the prostate had decreased to almost normal 
size and was of first degree induration. Second degree induration was present 
over the base of each seminal vesicle, more on the left than right, and between 
them there remained a plateau-like ridge of second degree induration (fig. 4, B). 

A radical perineal prostatectomy was performed on March 17,1949. The opera¬ 
tor encountered marked difficulty in freeing the left seminal vesicle due to the 
presence of scar or carcinomatous tissue, probably the latter. He felt that ex¬ 
tension beyond the operative field had occurred. 

Active areas of carcinoma were found in sections from the prostatio and 
seminal vesicle portions of the surgical specimen. At the time of discharge, 30 
days after operation, the patient occasionally dribbled slightly while at rest and 
considerably when under stress. Inasmuch as he was able to stop his stream 
completely during the act of voiding, we were confident that he would regain 
satisfactory control within a few weeks or months. Because of the relatively 
rapid progress of the disease the patient never returned for further observation. 
He died of carcinoma of the prostate on November 13, 1949. 

In this patient at the time of operation there remained areas of second degree 
induration over the region formerly occupied by a well-defined intervesicular 
plateau due to extension from the prostatic carcinoma. In such cases the possi- 



prostatic involvement with extension to seminal vesicles when combined 
endocrine therapy was started September 9,1948. B, induration due to cancer still present 
over seminal vesicles when radical perineal prostatectomy was performed March 14, 1949. 
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bilities of lymphatic and perineural extension or the presence of active tumor 
cells beyond the field of operation are such as to make the follow-up radical 
prostatectomy of very questionable value. 

Case 5. V. M., 301085, aged 64 when first examined on August 29, 

1949 complained of unusual fatique, decrease in size of stream, hesitancy and 
nocturia of 2 years^ duration. Nothing of significance was found on physical 
examination except in the prostate gland which was moderately enlarged in all 
directions. Considerably more than half of the left lateral lobe was filled by a 
hard, irregular, fixed nodule that pushed its lateral border about 1.5 cm. beyond 
the confines of its normal contour and which extended medially almost to the 
median furrow (fig. 5, A). 

Blood phosphatase and radiographic studies were negative for metastasis. 

Punch biopsy and Papanicolaou studies were positive for carcinoma. 

The patient was placed on estinyl therapy 0.025 mg. three times a day and 
examined at monthly intervals until November 28, 1949. At that time the nodule 
seemed to have regressed sufficiently to permit its complete removal by radical 
surgery (fig. 5, B). 

On cystoscopic examination the vesical neck simulated the picture of moderate 
collar hypertrophy. The residual urine was only 15 cc and there was no evidence 
of carcinoma extending into or beyond the vesical neck. On rectal palpation over 
the cystoscope an indurated nodule of moderate size was felt in the left lobe of 
prostate close to the apex. Although the outer border of the lobe was not well 
defined, the examiner thought there was a reasonable chance of getting around 
this area at operation. 

On November 29, 1949 a radical perineal prostatectomy was performed. 
Considerable difficulty was encountered in developing a satisfactory line of 
cleavage between the lateral border of the left lobe of the prostate and the 
periprostatic tissue for a short distance just below the apex. However when this 
had been accomplished it appeared as though we had been able to get around the 
involved area. 

His immediate postoperative course was very satisfactory. When he left the 
hospital 18 days after surgery his wound was healed and urinary control was 
good. He was sent home on estinyl 0.025 mg. dail}^ with instructions to return 
for a check on his condition at intervals of three months. A rectal examination 
on October 9, 1950 revealed a smooth operative field. His acid phosphatase was 
5.1 and his alkaline 10.3 King-Armstrong units. On February 5,1951 he returned 



Fig. 5. A, extent of prostatic involvement when patient was first examined August 29, 
1949. B, condition at time of radical perineal prostatectomy November 29, 1949, C, recur¬ 
rence when first discovered February 5, 1951 
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with a story of increasing fatigue and pain along the course of the right sciatic 
nerve. A recurrent lesion was found that corresponded somewhat in size and 
position to the one which was present in the prostate at the time of his first 
examination (fig. 5, C). At this time his acid and alkaline phosphatase readings 
were 6.4 and 10.6 Iving-Armstrong units respectively. Radiographic studies were 
negative for metastasis. 

The bilateral orchiectomy performed on February 6, 1951 was supplemented 
with estinyl therapy 0.05 mg. twice daily. The regression of the growth and the 
relief of pain were only temporary. In August 1951 the recurrence had increased 
in size and his right sacro-iliac and sciatic pain had become more severe. The 
pelvic mass shrunk to the size of a pea follorving 700 mg.-hr. of radium applied 
per rectum in fractional doses. On October 17, 1951, because the patient’s pain 
w’as increasing and metastatic lesions were present, a course of deep x-ray therapy 
was started. The relief from this was quite temporary. 

Because his symptoms, blood phosphatase, and radiographic studies indicated 
steady progress of the disease, the right adrenal was removed on February 7, 
1952 and the left 11 days later. The disease continued to progress gradually and 
death occurred on August 8, 1952. 

Judging from the pathological character and e.vtent of growth in the surgical 
specimen there might have been a better chance for its complete extirpation had 
the preoperative treatment consisted of a bilateral orchiectomy in addition to the 
estinyl therapy and had it been prolonged up to the point of maximum regression 
of the carcinomatous lesion. 

DISCUSSION AND HESUDTS 

Because in some cases of carcinoma of the prostate in which the response to 
endocrine therapy has been especially satisfactory it may be very difficult to 
demonstrate the presence of residual carcinoma by means of microscopical 
studies of sections from the surgical specimen, the operator who is unwilling to 
proceed with radical surgery without positive histopathological support should 
make these studies before starting treatment. In 19 of our cases the clinical im¬ 
pression of carcinoma was confirmed by biopsy studies made either before or 
very shortly after endocrine therapy had been instituted. In 3 cases carcinoma 
was found in the surgical specimen even though biopsy studies were negative. 
Pathological studies of a biopsy specimen obtained from the first patient in this 
series on his initial visit were typical of carcinoma of the prostate. Following 
castration and estrogen therapy the radical operation was performed 42 months 
later. A study of many sections from the surgical specimen repeatedly showed 
connective tissue formations very similar to those found in cancer of the prostate 
but the epithelial cells w'ere either absent or so changed that a positive diagnosis 
could not be made. It is our belief that had a serial section of the whole surgical 
specimen been made, carcinoma cells would have been found. In 2 recent cases 
a clinical impression upon rectal examination by at least two of our senior staff, 
repeated positive Papanicolaou studies by a cytolo^t especially skilled in this 
particular field, and regression and softening of the suspected area following 
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endocrine therapy, all pointed so strongly towards carcinoma that a radical 
perineal prostatectomy was performed. 

Pathological studies of a considerable number of sections from each surgical 
specimen showed the pattern described above but no typical normal carcinoma 
cells were found. It is interesting that the cytologic studies in these cases showed 
progressive effect of the endocrine therapy upon the mahgnant cells which were 
very plentiful when the patients were first examined. In one case after 6 months 
of therapy, the malignant cells completely disappeared and remained absent 
until the radical operation was performed 2 months later. While the malignant 
cells did not completely disappear in the second case, they did decrease greatly 
in number and show marked estrogen effect before the operation. 

In our opinion, all patients who have had a radical prostatectomy for cancer 
of the prostate gland should continue a routine course of some type of estrogenic 
therapy for a very long time after operation, regardless as to whether they were 
treated in the manner presented above or belonged to the more fortunate group, 
in which because of the size and location of the carcinomatous nodule, a pre¬ 
liminary course of endocrine therapy did not seem necessary. It is not always 
easy to convince some of these patients, who are feehng well and know that the 
organ which was the source of their trouble has been completely removed, that 
they must continue estrogen therapy even though at times it may cause some 
discomfort. However, the reasons for the postoperative continuance of estrogen 
therapy are so obvious and vaUd that even the most stubborn patient can be 
convinced of its necessity without creating a cancer phobia, if patience and 
discretion are exercised in their presentation. 

"When the clinical impression of carcinoma of the prostate has been definitely 
confirmed by a positive punch biopsy study in a patient who qualifies for the 
follow-up radical perineal prostatectomy providing the response to hormone 
control treatment proves to be successful, bilateral orchiectomy plus estrogen 
is the preoperative therapy of choice. As shown by Nesbit and Baum, the survival 
rate was better where these two types of endocrine therapy were combined than 
when either was used alone (table 1). Furthermore it seems to us that the cleavage 
lines are more easily developed and the whole operative procedure somewhat 
facilitated in the presence of a previous bilateral orchiectomy. Finally any lapse 
on the part of the patient with reference to his postoperative estrogen therapy 
might be covered, for a time at least, by the absence of the testicles. 

The results of endocrine therapy plus a radical perineal prostatectomy in our 
first 25 cases have been most encouraging. In all these cases treatment was 
started 36 months or more before the material for this report was summarized. 
The longest time that had elapsed since endocrine therapy was started was 130 
months, the shortest 14 months and the average time was 61.2 months. The 
average time after prostatectomy was 47.6 months, the longest 89 and the 
shortest 5 months. There were 4 deaths within 36 months from the time that 
the therapy was started. In one where carcinomatous tissue was left in the 
seminal vesicle region (case 4) the patient died of cancer 14 months after treat¬ 
ment was started and 5 months after surgery. Another patient died of coronary 
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Table 1* Percentage survival at 0 Dwnth intervals of a scries of 85 selected cases of advanced 
carcinoma of “prosiatc withoul metastasis at time of first visit which were treated hy endocrine 
therapy alone or combined with radical perineal prostatectomy as compared to a control 
series of similar cases (Nesbit and Plumb) treated by methods in use before introduction of 
endocrine therapy. 


TWE Of TnERAPY 



UONTnS 



KUJIBES 

Ot 

fEB 

CENT 

DEAD 

« 6 

(2 

IR 

24 

30 

36 

CASE.^ 

NOT DDE 
TO CA. 

Control (Nesbit and Plumb).... 

72.0 

64.0 

30.0 

32.0 

— - 

25.0 

20.0 

273 

_ 

Stilbestrol (Nesbit and Baum).. 

00.7 

82.2 

75.0 

GO.l 

50.2 

40.7 

143 

34 

Castration (Nesbit and Baum).. 

01.0 

81.0 

74.0 

05.9 

02.2 

63.4 

239 

20 

Castration and Stilbestrol (Nes- 









bit and Baum). 

05.6 

80.3 

82.3 

70.0 

70.0 

60.0 

159 

37 

Endocrine therapy plus the radi» 
cal perineal prostatectomy 









(Scott)... 

100 

100 

02.0 

88.0 

81.0 

84.0 

25 

25 

Total cases.... 







839 



thrombosis 14 months after therapy was instituted and 8 montlis after prostatec¬ 
tomy. A very careful autopsy study revealed neither local recurrence nor metas¬ 
tasis. In the third patient (case 3) who died of metastascs 28 months after the 
start of treatment and 18 months after his radical operation there was no evi¬ 
dence of local recurrence. The fourth patient who developed a reoourent lesion 
with metastasis was not greatly benefited by bilateral orchiectomy, deep x-ray 
therapy and bilateral adrenalectomy, dying of carcinomatosis 35 months after 
therapy was started. 

Of the patients who survived 3 years or more after treatment was started 5 
are known to be dead. There were two deaths due to recurrent and metastatic 
carcinoma from the prostate. One of these patients who died 82 months after 
start of therapy was not placed on estrogen therapy until a local recurrence w'as 
discovered 66 months after his prostatectomy (case 1, C). The other patient died 
of generah'zed carcinomatosis 62 months after he was placed on treatment. A 
third patient died of a primary carcinoma of the stomach 64 months after treat¬ 
ment was instituted while the fourth died of coronary disease 58 months after 
therapy was started. A fatal airplane accident 47 months after start of therapy 
resulted in the death of the fifth patient. In another patient who refused to take 
postoperative estrogen therapy and in whom a small, local, recurrent nodule was 
suspected 46 months after treatment was started, the area completely disappeared 
following orchiectomy and needle radiation therapy. When last seen 10 months 
later all studies were negative for cancer. Of the remaining 6 patients who have 
been followed less than 36 months one has developed a local recurrence and 
metastases. 

Before attempting to evaluate the relative effectiveness of endocrine therapy 
plus the follow-up radical perineal prostatectomy in the treatment of carcinoma 
of the prostate, it seems advisable to emphasize that its field of usefulness is 





514 


W. W. SCOTT 


definitely restricted. It is our belief that in early carcinoma of the prostate where 
the lesion is contained within the confines of the prostate, the radical removal of 
the gland, seminal vesicles along vdth their posterior fascial covering should be 
accomplished as soon as possible after the diagnosis has been made. As pointed 
out previously the patients for whom the combined therapy offers the most hope 
are very carefully selected from the group of advanced carcinoma of the prostate 
who were without metastasis when first seen. 

Fortunately, there is now available sufficient reliable data to permit a very 
satisfactory evaluation of the relative effectiveness of the various types of therapy 
used in the treatment of patients with advanced carcinoma of the prostate who 
were without metastasis when first seen. As a control series we have the report 
by Nesbit and Plumb on the survival rate at 6 month intervals on 273 of these 
cases which were treated by the methods in use before the introduction of en¬ 
docrine therapy and followed for 36 months after their first visit. Based upon 
case material supplied by members of the Urosurgical Society, Nesbit and Baum 
in 1952 reported the survival rate at 6 month intervals for 36 months on a series 
of 540 cases of advanced carcinoma of the prostate without metastasis when first 
seen which were treated by the various types of endocrine therapy in common use 
to-day. To the above we have added our series of 25 cases which were treated by 
the combined therapy (table 1). One cannot examine these results without ex¬ 
periencing a feeling of profound gratitude for the progress that has been made in 
the treatment of carcinoma of the prostate during this last decade. Whereas the 
survival rate for 36 months was but 20 per cent in the control series, it was 66 
per cent in the castration and stilbestrol group and 84 per cent in the patients 
who were treated by the combined endocrine and radical prostatectomy method. 
"While we reahze it would be unwise to attach too much significance to the results 
of a comparative study in which one group is much smaller than the others, it is 
interesting to note that the per cent of deaths not due to cancer in the small 
group was very close to that of the other groups. 

We think that our results are sufficiently encouraging to warrant further trial 
of this therapy. Even if in our future cases the carcinoma is not as satisfactorily 
controlled, we believe that this treatment in most instances, where judiciously 
used, will prolong the life of the patient and increase his period of freedom from 
the distressing urinary s3nnptoms that almost inevitably accompany the late 
stages of this disease. As pointed out previously, the operation entails little or no 
more risk than other open operations for relief of prostatic obstruction. Further¬ 
more, the introduction by Vest of the traction suture method of anastomosing 
the vesical neck and the membranous urethra has done much to prevent the 
incontinence that occasionally resulted from this type of surgery. 

CONCLUSIONS 

The results obtained in the first 25 of a series of 31 selected cases of advanced 
carcinoma of the prostate that were treated by endocrine therapy combined with 
a foUow-up, radical perineal prostatectomy and followed three years or more 
have been presented and discussed. 
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While this report has not been submitted as an evaluation of the ultimate 

mortality in such cases, we believe the results to date warrant n further trial of 

this therapy, not only by us, but by others. 
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ENDOCRINE INHIBITION AS RELATED TO CARCINOMA 

OF THE PROSTATE 
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The prostate is an androgen target organ. Its noimal growth and function 
are stimulated by testosterone. The growth of the neoplastic prostate may be 
stimulated by androgenic activity. For 11 years, e.vtensive observations have 
been made concerning the benefits of orchiectomy and estrogen administration 
in the treatment of patients mth carcinoma of the prostate. The anti-androgen 
approach obtains dramatic results in some 60 per cent of patients with dissemi¬ 
nated carcinoma of the prostate. These patients, however, almost invariably 
have a relapse and are usually the eventual victims of cancer. 

There has been widespread investigation as to the source of extragenital 
androgens which could be responsible for the reactivation of these carcinomas. 
The reticular zone of the adrenal cortex is a known androgen producer and its 
secretions, at least in certain pathological conditions, are capable of creating 
radical changes in the secondary sexual characteristics. In 1945, Huggins and 
Scott first performed bilateral adrenalectomy on patients with relapsing car¬ 
cinomas of the prostate.* Inadequate adrenal replacement therapy made this 
procedure impractical until cortisone became available in 1951. Since then 
Huggins and Bergenstal have reported 14 cases of bOateral adrenalectomies on 
patients with relapsing carcinoma of the breast and prostate.^ Many clinics 
throughout the country at this time are doing bilateral adrenalectomy for car¬ 
cinoma of the breast and prostate. 

Early observations with cortisone showed that excessive or prolonged use 
would suppress endogenous adrenal function.’’ Wilkins and his associates showed 
that as little as 25 mg. of cortisone acetate given orally each day would suppress 
excessive androgen production in patients with adrenal cortical hyperplasia.* 
In 1951 we began using cortisone to treat patients vdth relapsing carcinoma of 
the prostate. It was our hope to suppress adrenal androgen production and to 
gain a remission in patients previously shown to have been benefited by anti¬ 
androgen therapy. Cortisone was given in combination with stilbestrol in an 
effort to suppress the formation of gonadotrophins as well as suppressing adrenal 
function. We shall show later why we feel tliis is important. 

Huggins has compared the pituitary-gonadal relationship to a closed-cycle 
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A Closed Cycle System as Related to the 
Pituitary-Gonadal Relationship 



1. Target organs-Pituitary and gonads 

2. informants - Gonadotropins and ^eroids 

3. Voriont or error-The fluctuation in 

hormone titre 

Fio. 1 

feed-back electrical circuit.* This is indeed an interesting speculation. It is real¬ 
ized, of course, that the human being does not respond in a linear fashion and 
the effects are not always proportional to the causes. Regardless of this, it is 
stimulating to inspect the endocrine system in relation to certain rules of feed¬ 
back. 

In a closed-cycle feed-back system (fig. 1), the variant or error causes the target 
to measure, compare, and correct so that the actual value is changed to the 
desired value. If the input oscillates in value, then the output quantity will also 
oscillate in value. This causes successive quantities around the loop to oscillate. 
When the time lag of the response adds up to one-half the cycle, the feed-back 
maintains its assumed motion. By increasing the amount of the informant, os¬ 
cillation is increased and by increasing the frequency of the informant, there is 
an increase in the time lag of the response. The mechanical methods to prevent 
these dilemmas are to quicken the target response, divide the target into many 
points of action, and to develop target anticipation or time lead. The nervous 
system is an example of time lead. The output impulses occur before the maxi¬ 
mal stimulus, thus preventing overshooting or oscillation. 

In the pituitary-gonadal system, we have a complex group of feed-backs which 
for the most part are unmeasurable and little understood. It is possible that order 
is maintained in this system by dividing the point of action over a number of 
functioning cells or by damping the informant by modifications occurring in the 
* Huggins, C.; Endocrine factors in cancer. J. Urol., 68: 875-SS5, 1952. 
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Cortisone inhibits adrenal cortical function by inhibiting the adrenocortico- 
trophio hormone of the anterior pituitary. There is some evidence that corti¬ 
sone may inhibit the production of the luteinizing hormone.’” Sohval and Soffer 
have demonstrated that cortisone causes an increase in the urinary e.\oretion of 
foilicle stimulating hormone.’’ Since cortisone inhibits ACTH and possibly the 
luteinizing hormone, and stilbestrol inhibits the follicle stimulating hormone, it 
would appear that the combination of cortisone and stilbestrol would not only 
inhibit endogenous adrenal function but would also inhibit the production of 
gonadotrophins. Neither cortisone or stilbestrol by itself could satisfactorily 
perform this function. The gonadotrophins, we feel, are either directly or indirectly 
the prime source of stimulus to the endocrine responsive tumors and hence 
should be a prime target in therapy. 

Twelve patients with relapsing carcinoma of the prostate were treated with 
a combination of cortisone and stilbestrol. All but one of the patients had pre¬ 
vious orchiectomy and stilbestrol therapy. The length of time elapsed since the 
institution of orchiectomy and stilbestrol therapy varied from 3 to 75 months 
with an average of 20.2 montiis. This indicates that patients, all of whom had 
metastatic carcinoma of the prostate at the time of their original diagnosis, had 
gone for an average of 20.2 months until they had relapses. The age in this 
group varied from 57 to 75 with an average age of 65.5. There were 8 white pa¬ 
tients and 4 Negros treated. Eight of these patients had elevated acid phospha¬ 
tases and all of the patients had either osteoblastic or osteolytic metastases. 

Tables 1 and 2 briefly summarize the course, length of treatment and results 
obtained from treatment. As will be noticed, treatment consisted of vaiying 

Antopob'W., (Maubach, S. and Quittner, H.: Experimental observations with massive 
doses of cortisone. Rheumatism, 7; 1S7-196, 1951. 

u Sohval, A. R. and Soffer, L. J.r The inQuenee of cortisone and adrenocorticotrophin 
on urinary gonadotropin excretion. J. Clin. Endocrinol., 11: 677. 1951. 
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Table 2. —Dead Patients 


PATIENT 

TUR AND 
ORCHIEC¬ 
TOMY 

LENGTH 
OF STIL- 
BESTROL 
I? UNTIL 
RELAPSE 

LENGTH OF COKTISONE R IN MG 

COMPLICATIONS 

[ RESULTS 

1 

Over 

300 

200 

100 

25-50 

1. J. M. 

Age 65 

W. male 

June *49 
Dec. *49 

35 mo. 

56 d. 

M 


0 

Salt retention 

Edema 

Pneumonia 

Expired on 1-20-53 of in* 
flucnza and broncho¬ 
pneumonia 

Total 2M mo. 

2. W. M. 

Age 75 

W. male 

Nov. ’51 
Dec. ’51 

11 mo. 

55 d. 


11 d. 

0 

Salt retention 
Edema 

Nasal infection 
Influenza 

Expired on 1-25-53 of 
carcinomatosis and in¬ 
fluenza 

Total 214 mo. | 

3. A. G. 

Age 65 

C. male 

Jan. *52 

8 mo. 

30 d. 

16 d. 

12 d. 

1 mo. 

Tuberculosis 

activation 

Expired suddenly of cor¬ 
onary thrombosis 

Total 3 mo. 

4. E. T. 

Age 66 

W. male 

March *51 

9 mo. 




Edema 

Salt retention 
Cardiac failure 

Expired after cortisone 
stopped bj" patient 

Total 6 mo. 

5. R. N. 

Age 67 

W. male 

June ’50 
July ’50 

15 mo. 

12 d. 

2 d. 

11 d. 

8 mo. 

Salt retention 
Edema 

Cardiac failure 

Expired of pneumonia 
after cortisone stopped 
by patient 

Total 9 mo. 

6. S. C. 

Age 70 

W. male 

June *49 

33 mo. 

1 

17 d. 

0 

D 

5 mo. 

Marked edema 
Cardiac failure 

At no time showed clini¬ 
cal improvement 

Total 6 mo. 

7. R. S. 

Age 60 

W. male 

Jan. *51 
Feb. *52 

6 mo. 

61 d. 

B1 



Salt retention 
Edema 

Expired July ’53 

Total 13 mo. 


dosage of cortisone given with stilbestroi. Any dose of cortisone over 100 mg. 
a day was considered to be in the therapeutic range and doses over 300 mg. 
per day in the toxic range. As has been previously stated, it was our desire not 
only to cause adrenal inhibition, but also to inhibit the anterior pituitar 3 \ An 
initial dose of cortisone of 300 mg. or over was given for as long as 61 days and 
doses of 100 mg. or over were continued for as long as 76 days. The patients were 
then placed on maintenance doses of 25-50 mg. of cortisone and 5 mg. of stil¬ 
bestroi. These medications were to be continued for the rest of their lives. 

The subjective results showed marked relief of pain and, generally speaking, 
increased vigor and activity. Pain relief continued beyond the large doses of 
cortisone and was just as marked on maintenance levels. Several patients ex¬ 
perienced pain when stilbestroi was stopped even though they were still on cor¬ 
tisone therapy. 

Objectively, these patients showed little change in the size or shape of their 
prostates. Their hemoglobin remained the same and other than from edema, 
there was httle actual weight gain. Bony metastases as shown by x-ray showed 
regression in only one case. The acid phosphatase levels fell in 8 out of 12 cases. 
The response of the acid phosphatase to treatment appears to depend on a 
combination of cortisone and stilbestroi therapy, as will be discussed in more 
detail later. 

Five patients in this series are still living and relatively well. Three of these 
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patients are what might be classified as clinical remissions. Two of these pa¬ 
tients have gone 19 months since the institution of therapy. 

Seven patients have o.\pircd since treatment was begun, either from their 
original carcinomas or some complicating factors. The complications on large 
doses of cortisone are frequent and severe. Two patients in this series e.\-pired 
after they had inadvertently stopped cortisone for a period of one to two weeks. 
One of the two was admitted to the hospital in extremis and expired with all of 
the clinical signs of adrenal insufficiency. Three patients developed influenza while 
on therapy. Their clinical course was severe, in spite of antibiotics and supportive 
therapy; two of these patients expired. Two patients died of progressive car¬ 
cinoma and one patient died of a coronal^' thrombosis after he was in an apparent 
clinical remission. 

An effort to follow the activity of the carcinoma was made by frequent acid 
phosphatase readings. At first it was distressing to note that on large doses of 
cortisone alone the acid phosphatase actually went up. Later it was found that 
when stilbestrol was added and the cortisone dropped to maintenance levels, 
the acid phosphatase dropped to normal or far below precortisone levels. Since 
these patients had previously been on stilbestrol and the acid phosphatase levels 
were better than those of pretreatment level, it became apparent that cortisone 
and stilbestrol must have some synergistic reaction in inhibiting tumor activity. 
Figure 3 shows the precortisone and maintenance cortisone levels of acid phos¬ 
phatase. 

Figures 4 and 5 graphically show the course of the alkaline and acid phos¬ 
phatase of two typical patients while on therapy. They illustrate that the acid 
phosphatase did not return to normal until maintenance levels of cortisone were 
reached. 

Acid phosphatase 



Fig. 3 
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RELAPSING CARCINOMA OF PROSTATE - COCO RESPONSE 



Fig. 4 


Seventeen-ketosteroid studies were made at regular intervals in all pa¬ 
tients. Table 3 shows the steroid pattern in 9 pre- and post-cortisone-est¬ 
rogen treated patients. Cortisone is broken down in part and excreted as 
17-ketosteroids in the urine. This will increase the urinary excretion of 17-keto- 
steroids. While on large dosage of cortisone, the steroid levels were usually fairly 
high. After maintenance levels were reached, however, in most instances the 
steroids fell. In the one patient who stopped taking cortisone, there was only 
,9 mg. of ketosteroids excreted in 24 hours, indicating almost total adrenal 
inhibition. 

Assay of the gonadotrophins was attempted, but considered unreliable. Ideally 
a more specific manner of measurement of the gonadotrophins is necessary before 
these changes can be properly evaluated. 

In this series cortisone was used in excessive dosage. For this reason, we 



Fig. 5 
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Table 3 17 Kclosicraid excretion before cortisone estrogen trentment and uhtle on 


maintenance dosage 


PATENT 

rae TREATursT levti. is mg 

! vAivrrsvscF levee is uc 

W M 

4 3 

2 1 

E T 

S C , 

9 

J iXI 

7 S 1 

13 0 

It S 

1 ‘ 

4 8 

V T 

S 0 

1 7 

J B 

20 S 

3 52 

W C 

13 1 

4 7 

A T 

20 85 

4 6 

0 E 

9 9 

6 2 


obsened manj toxic icsponses In large do'-es, coitisono causes salt retention, 
edema, and potassium loss All patients ueie gnen 3 gm potassium chloride 
pel daj and all had salt-restricted diets In spite of this, edema occurred in 8 
of our 12 patients hlercurial diuretics ueic used peiiodicallv to combat edema 
but it uas found that the edema was unusually pcisisleiit and did not readily 
respond to diuretics It uas nccessarj to digitahrc 1 patients in ivhom cardiac 
failure de\eloped coexistent with their edema 

Diminished resistance to stress was piobably the most seiere complication 
that occurred As has been pieiioiisly stated, two of our patients died of influ¬ 
enza Intermittent antibiotics were gi\en most of the patients ns a prophylaxis 
against mtercuireiit infection Two patients died aftei stopping cortisone, pre¬ 
sumably of adrenal insufficiency Certainlv any patient faking cortisone should 
be warned of this gra\e consequence and if it is necessaiy to stop cortisone for 
any reason, several days of ACTH therapy should be gn en The patients’ adrenal 
function should then be checked with periodic Thom tests to determine adrenal 
status 

Cortisone causes an inci eased secretion of hjdiochloric acid, and gastritis 
de\ eloped m a numbei of patients One patient had a bleeding peptic ulcer while 
on therapy Routine antacids are now given in an effort to pie\ ent this comphea- 
tioii 

One patient with an old fibiotic lesion in tlic apex of the right lung had soften- 
__ Table 4 

1 Bilateral orchiectomj 

2 Estrogen stilbcstrol 5 mg /daj for life 

3 Cortisone—300 mg /day for 2 w eeks 

200 mg /day for 2 weeks 
100 mg /day for 2 weeks 
25 mg /day for life 
a Low salt diet 
b KCl 2-3 gm dailj 
c Antacid regimen if ulcer liistorj 
d Diuretics as needed 
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ing and Avhat the roentgenologist interpreted as activation of an old tuberculous 
lesion. 

All patients showed slight early euphoria, but in no incidence were there any 
overt psychoses. Skin petechiae occurred in 4 patients. Osteoporosis was not 
marked while on a high protein intake. Most of these patients had an unusually 
good appetite and maintained a good nutritional status. No temporary or perma¬ 
nent hypertension or diabetes developed in any patient. 

SUMMARY 

Twelve patients with far-advanced relapsing carcinoma of the prostate were 
treated with a combination of cortisone and stilbestrol. The initial cortisone 
dosage given was high in an attempt to inhibit functionally the adrenal and the 
anterior pituitary. Stilbestrol was given as a necessary adjunct to pituitary 
inhibition. 

Five patients are living and three of these are totally asymptomatic. Seven 
patients are dead; death occurred from progressive carcinomatosis or complica¬ 
tions of therapy. The toxic responses to large doses of cortisone are frequent and 
severe. Urinary excretion of 17-ketosteroids was markedly depressed in 7 of 
12 patients treated with cortisone and stilbestrol, indicating adrenal cortical 
inhibition. 

Table 4 summarizes our regimen of treatment and necessary prophylactic 
measures. 

It would appear from our small series of cases that about 40 per cent of 
the patients with far-advanced carcinoma of the prostate can obtain additional 
benefits from combination cortisone and stilbestrol therapy. These benefits are 
a great help in treating patients who have become refractory after pre\dous 
orchiectomy and stilbestrol therapy. 
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LATE RESULTS OF BILATERAL ADRENALECTOMY FOR 
ADVANCED CARCINOMA OF THE PROSTATE GLAND 
WILLIAM J. BAKER 

One year ago, a report was given to this iVssocintion on bilateral adrenalec¬ 
tomy for 10 patients whose carcinoma of the prostate gland and sjmiptoras had 
not been adequately controlled by open prostatic surgery or revision of the ob¬ 
structive vesical neck, estrogens, bilateral orchiectomy, with and without deep 
roentgen therapy, and oral cortisone. All of these patients were bedridden and 
required some form of opiate for their pain and discomfort. All patients had had 
a tissue diagnosis of cancer of theprostatogland. All patients had bone raetastascs. 
There was no immediate operative mortnlit 3 '. There was no difRcultj' in the 
postoperative management of these Addisonian individuals. 

We have been impressed with the comfortable states of the majoritj' of these 
patients after bilateral adrenalectomjL Only one patient failed to get relief from 
the procedure. All, e.\cept two, became ambiilatoiy and euphoric. To be sure, 
there has been a recurrence of pain in all c.\‘cept one patient. He is alive and well 
almost 10 months. The recurrent pain has usually been les.s severe than the 
original pain. The patients who require small amounts of analgesic for their re¬ 
current pain, have led a much more comfortable existence than thej’ did before 
bilateral adrenalectomy. In 2 patients, whose pain returned, a short course of 
deep x-ray therapy over the painful regions, gave almost complete relief. X-ray 
therapy over these same regions, before bilateral adrenalectomy, had given no 
relief. 

The youngest patient in this group was 47 j'cars, the oldest was 7G j'ears. The 
patients who have lived the longest after bilateral adrenalcctom}' were 57, 58, 
GO and G1 years old. The age of the patient could not bo related to the amount of 
relief which was obtained from metastatic pain. The patient who obtained no 
relief from the procedure was 59 years old. 

Adrenalectomy for cancer is predicated on the fact that the adrenal gland is 
involved in the growth of neoplastic tissue. It is knorvn that people with cancer 
have abnormal amounts of normal adrenal steroids. It is also known that people 
with cancer have steroids that are not found in other people. However, after 
bilateral adrenalectomy in patients with advanced cancer of the prostate gland, 
serial x-rays of osseous lesions, serial acid and alkaline phosphatase determina¬ 
tions, serial rectal examinations, serial body rveight and hemoglobin determina¬ 
tions and serial androgen values have furnished us no evidence that the prostatic 
cancer or its metastases have been inhibited. As far as we can ascertain, the 
cancer continues to grow at its usual rate. Figure 1, A is the picture of obrdous 
metastastic bone lesions of one of these patients before bilateral adrenalectomy. 
Figurel, B isapicture of the Bamelesions7 months after bilateral adrenalectomy. 
Figure 2, A is the x-ray picture of obvious metastatic bone lesions of another 
patient before bilateral adrenalectomy. Figure 2, R is a repeat picture of this 
same patient months after bilateral adrenalectomy. Figure 3 is the final 

Read at annual meeting, American Association of Genito-XJrinary Surgeons. Hot 
Springs, Va. May 6-S, 1953. 
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picture of tfiis patient’s Ijoncs just before he died, or 13 months after Ijilaternl 
adrenalectomy. The metastatic bone lesions of these two patients were obviously 
not retarded. It is certain that no bone mctastascs disappeared in those pictures. 
It must bo admitted that, occasionally, bony mctastascs seem to grow more 
scleiotic after adrenalectomy. Wo have never seen them become smaller or 
disappear. 

What about the life e.\pectancy of the man with advanced prostatio cancer, 
who has had bilateral adienalcotomy? Tables 1 and 2 show that only two out of 
eleven of our patients are alive. The longest time that any of our patients lived 
after this procedure is 1 year, 1 month, 11 days. One patient is alive 1 year, 22 
days after the piocedure. This man has recently complained of severe pain which 
requires Demerol for control. Another patient is alive 9 months, 20 days. Ho had 
minimal persistent discomfort after bilateral adrenalectomy, A course of deep 
roentgen therapy caused complete disappearance of the discomfort. He takes no 
sedatives or analgesics, is ambulatory, euphoric and working. The other 9 pa¬ 
tients lived from IJ.^ months to 1 year, 11 days. Thus, it can be seen that there 
has been no striking prolongation of life in this group. 

All of our patients have died relatively suddenly. They were ambirlatory one 
day and in a ter-minal state the next day. Most of them have become weak, 
apathetic and finally comatose, all within a very few hours. Blood chemistry 
studies have not revealed striking changes even on the day of death. 

Fovrr complete autopsies have been performed on patients who have had 
bilateral adrenalectomy for advanced prostatic cancer. No residual adrenal 
tissue was fourrd in these four bodies. No tissue had been spared from invasion 
bj’ the cancer cells. 
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Table 1. Late results of bilateral adrenalectomy for advanced carcinoma of the 

‘prostate gland 


j 

RACE 

j 

AGE 1 

1 

SURVIVAL 
TIME 1 

NARCOTICS 

REQUIRED 

TVPE OF DEATH 

AUTOPSY—REM4\RKS 

T. P., Negro, St. 
Luke’s Hospital 

48 

6 montlis 
1 day 

Needed codein 
last month of 
life 

Collapsed suddenly and 
died in 2 hours 

Generalized carcinomatosis. 
No other adrenal tissue 
found 

I. S., White, Cook 
County Hospital 

59 

5 montlis 
3 days 

Demerol the last 

4 montlis of life 

Generalized edema and 
coma last 2 days of life 

Generalized carcinomatosis. 
Metastascs in pituitary 
gland. No other adrenal tis¬ 
sue found 

C. G., Negro, Cook 
County Hospital 

61 

1 year 1 
month 
11 days 

Required codcin 
and Demerol last 
3 montlis of life ' 

Developed very severe 
anemia. JIany trans¬ 
fusions. Always eu¬ 
phoric. Sudden death 

No autopsy 

B. T. W., Negro, ^ 
Cook County 

Hospital 

j 

47 

3 montlis 
5 days 

Demerol last 2 
months of life 

Died suddenly. In coma 
for 2 hours 

Generalized metastases. Large 
metastatic growth around 
old gunshot wound of hip. 
No adrenal tissue found 

J. M., Negro, Cook 
County Hospital 

57 

1 year 1 
day 

Demerol last 6 
weeks of life 

Always had troublesome 
gas **on stomach”. 
Died during sleep 

Generalized metastases. Each 
ureter was partially ob¬ 
structed by a metastatic 
tumor. Original blood pres¬ 
sure 220/110. Adrenalectomy 
did not alter hypertension. 
No adrenal tissue found 


Table 2. Late residts of bilateral adrenalectomy for advanced carcinoma of the 

prostate gland 


RACE 

AGE 

SURVIVAL TIME 

1 

1 

NARCOTICS 

REQUIRED 

TYPE OF DEATH 

! 

AUTOPSY—REMARKS 

A. N., White, St. 
Luke’s Hospital 

65 

C montlis 9 days! 

Demerol required 
last 4 montlis of 
life 

Died very suddenly. 
.Ambuhitory until 
day of death 

No autopsy 

S. G., White, St. 
Luke’s Hospital 

76 

5 months 9 days 

1 

Codein required ! 
last 2 weeks of ; 
life 

Sudden collapse and 
death while cam¬ 
paigning for Taft 

No autopsy 

E. N., White, Cook 
County Hospital ! 

60 

Still alive and 
well. 1 year 22 
days 

Has fleeting pains. 
Takes no seda¬ 
tives 



C. B., White, St. 
Luke’s Hospital 

62 

1 month 15 
days 

No sedatives re¬ 
quired 

Lethargic and cataton¬ 
ic for 6 weeks. Slow 
death 

No autopsy 

J. Z., White, St. ■ 
Luke’s Hospital | 

54 

3 montlis 10 
days 

No relief from 
metastatic pain 

Sudden death. One 
hour of coma 

No autopsj' 

T. T., Japanese, 1 
Cook County Hos¬ 
pital 

58 

Still alive and 
well. 9 months 
20 days 

No sedatives re¬ 
quired 


Complete relief from 
pain after x-ray 
therapy following 

adrenalectomy 
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It can be seen that the evaluation of this procedure is made entirely on tlie 
subjective response of the patient. The relief of pain is usually striking. The 
patients who have been bedfast because of pain, feel bettor almost immediately 
and want to get out of bed in a few days. Their appetite becomes ravenous and 
the replacement therapy with cortisone usuall 3 ' produces an euphoric state. The 
eccasional patient udll be rehabilitated enough to resume his former work. Most 
of our patients have never returned to their work. 

The past j'ear has brought to our attention that the patient who fits our 
indication for this procedure has become verj' scarce. 

Cook Count}' Hospital is a haven for end pathology. It has furnished us only 
one patient for our series. Four excellent residents have endeavored to find such 
patients. St. Luke’s Hospital has not furnished a single private patient for our 
series. One wonders whether prostatic cancer is changing its biological behavior. 

It is believed that bilateral adrenalectomy is an excellent procedure for the 
relief of metastatic pain from advanced prostatic cancer of patients whose pain 
is not adequately controlled by castration, estrogens, deep roentgen therapy 
or oral cortisone. 

In conclusion, the thought should be left with you that there is evidence that 
some cancers of the prostate gland seem to be independent of androgens and the 
search for related stimulating or inhibiting factors should be continued diligently. 

7 IF. Madison Si., Chicago 3, III, 
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APPRAISAL OF PRESENT METHODS OF TREATMENT 
OF ADVANCED PROSTATIC CANCER 

W. W. SCOTT 

From the James Buchanan Brady Urological Institute, the Johns Hopkins Hospital, 

Baltimore, Md. 

Until receipt of the program for this meeting and particularly until I had read 
the titles of the papers constituting this sjunposium, I had little idea as to what 
I should present under the title which Dr. Heckel assigned to me. 

Dr. Scott has just presented to jmu an evaluation of hormonal therapy followed 
by radical perineal prostatectomy in selected cases of advanced carcinoma of 
the prostate. You will recall that Dr. Colston and Dr. Brendler, of our Institute, 
presented a preliminary report on this subject in an issue of the J.A.M.A. for 
1946. Whereas I believe that Dr. Scott has handled the subject in a splendid 
fashion and has demonstrated the merits of this regimen in certain selected 
cases, I am of the opinion that in this instance, as well as in all instances of 
studies involving the treatment of cancer of the prostate, insufficient attention 
has been paid to the “biological potential” of the cancer. Admittedly, we have 
used almost all of the yardsticks available to us at present, but none really tell 
us the degree of malignancy of any given cancer, and hence arc of little prog¬ 
nostic value. 

May I attempt to illustrate what I am driving at by referring to two patients 
recently seen again at the Brady Institute: The first, a man aged 75, was seen 
in 1928 with signs and symptoms of a benign obstructing prostate. A simple 
perineal enucleation was carried out at that time, and sections made on the 
tissue removed revealed adenocarcinoma. Within one year, although there were 
no signs of metastasis, examiners felt that the cancer had extended bejmnd the 
capsule of the gland and that total prostatectomj'^ was not indicated. The patient 
was lost track of until approximately 6 weeks ago when he returned to the dis¬ 
pensary in acute retention. On rectal palpation the prostate was large and 
nodular. It was judged cancerous and definitely inoperable. Serum acid phos¬ 
phatase levels were normal and x-rays revealed no evidence of metastasis. A 
transurethral resection for relief of obstruction was done and sections on this 
tissue showed adenocarcinoma indistinguishable from that removed 25 years 
previousljn In any series, this would be a 25 year cure, no matter what was done. 

A second case is similar. The patient, seen by Dr. Colston in 1941, was believed 
to have an early operable prostatic cancer. A perineal biopsj’- revealed a small 
nodule which on frozen section proved to be adenocarcinoma. A total prostatec¬ 
tomy was done at the same sitting and yet multiple permanent sections failed to 
reveal any cancer, indicating that the biopsy was generous and had removed the 
entire cancerous nodule. The patient did exceptionally well until 1951. As a 
matter of fact, he continues to do well, and yet since 1951 his bones are seen to 
be riddled with cancer and his serum acid phosphatase is elevated. Endocrine 
treatment is now being given. 

Read at annual meeting, American Association of Genito-Urinary Surgeons, Hot 
Springs, Va. May 6-8, 1953. 
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Based on those tno cases alone, one might ho mehned to think that adono- 
carcmomas «erc loss malignant than undiH’cieiitiated prostatic cancels, and yet 
a piovious attempt at con elating the lenglli of siinival \Mth cell tjpes has led 
me to beheie that no significant relation exists and that one cannot picdiot on 
the basis of coll typo the response to auj paiticnlai form of thoiapj 
I Mill bo\oiy muth interested to hear thefollon-up lepoits to bo pieseiitod by 
Di Bakei and by Dr Ilairison on the subject of bikifcial adienalectomy for 
adianced piostatic cancel Younill recall theirprehnimaryrcporls of last jeai 
Since last ycai wo ha\c done no moie bikitcud adrenalectomies -Vs a mattei of 
fact, we hn\e only perfoimed two foi prostaticiaiicei, oncsui vn inga few months 
and one djmg within the last two months, some 15 months after both adrenals 
were remoied Rcientlj’, these two eases wcie picsented at the clinical pathologi¬ 
cal tonfoienco held weekly in oiii Depailment of Pathologj b\' Dr Arnold Rich 
One thing in paiticulai interested me Whereas there was dehnitc eiidcnce m 
ceitam aieas of the prostate that ceit-im canter cells had undergone atioph 3 % 
immediately adjacent to these aieas weie aicas of perfectly' good cancer which 
scorned to be uninfluenced bj' aiij thing that had been done to the patient 
Fuithcimoie, sections of unticated prostatic cancel m patients before the dajs 
of oiidocinic nianagcmont wcic picsented and often showed identical changes I 
do not mean for a niinute to loa\o jon with the impression that I think that 
prostatic camel has not been influenced bj' endociinc manipulations or that 
fillthcr adiaiices will not be made If I thought this, I would discoiitmiio manj’ 
studies cuiiently in progress mioKing endocrine lelations in prostatic growth 
I do mean to emphasize, howoior, that the natuie of our contiols leaies much to 
be desired 

Recently, in completing a monograph on The Surgery of the Adienal Glayieh as 
one of the ^kmerioan Lectuio Senes in Surger 3 % I reviewed all the cases of adional- 
ectomj done to date, not onlj' for prostatic cancel but for cancer of the breast as 
well Time does not poimit review of these data, boweier, I will read to j'oii the 
most lecent results in a series of 10 patients adicnalcctomizod for prostatic cancel 
and lepoitcd bj' the Memorial Hospital group “Tlnee died m the immediate 
postoperative period, one fiom ccicbral hemorihage (2 daj's), one from car¬ 
cinomatosis (11 days) and one from myocardial mfaiction (21 dajs) Si\ of the 
remaining seven died within 33 to 294 daj’s aftei adrenalectomj', two from 
adienal insutlicioncy and four from cancel ” The remaining patient was living 
at the wilting of this addendum. Ins 159th postopoiative day Quoting further" 
“All seven patients had tempoiary subjective impiovement varying fiom 14 to 
210 daj's, averaging 82 days Only two of the sevmn had objective improvement 
lasting 90 and 133 days The most striking beneficial response to adrenalectomy 
was lelief of pam “ There has not been a publication from the Huggins laboratory 
on adienalectomy for prostatic cancel since that of Huggins and Bergenstal, to 
be found m Cancer Research for 1952, and the lesults m this series of 7 patients 
aie (jiiite compaiable to those of the Memoiial Hospital group Of the seven 
there was one postoperative death, and they judge that three of the remaining 
si\ had a clinical remission of the disease of considerable magnitude One patient 
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died of acute pulmonary edema 49 days after adrenalectomy. The remaining 
four had been observed for periods of 434 to 9 months at the time of the report. 
Quoting them: “Perhaps the most striking observation has been the immediate 
and persistent relief of crippling pain in the bones.” In conversation with Dr. 
Huggins since this report, I have learned that he is performing fewer and fewer 
bilateral adrenalectomies for prostatic caircer and more and more for cancer of 
the female breast. 

Unfortunately, in most studies to date an insufficient amount of time and 
effort has been spent in determining the mechanism of action of bilateral adrenal¬ 
ectomy, and it is my feeling that until such is done, little further advance will 
be made. During the past year there has been further evidence to support the 
statement which I made at this same meeting in 1952 that cortisone, so necessary 
in the maintenance of the bilateral adrenalectomized human, is metabolized to 
androgen. Again this is hard to reconcileAviththeories Avhich assign improvements 
following adrenalectomy to androgen Avithdrawal. Cortisone alone has been as 
effective at times as adrenalectomy. At present it is my opinion that adrenalec¬ 
tomy for cancer of the prostate and breast is empirical, as Huggins suggests the 
administration of androgen or estrogen is for advanced breast cancer in the fe¬ 
male. If results were better than they are to date, one would be justified in 
advising this procedure in the individuals hopelessly afflicted with these cancers. 
In that they are not, it is vay belief that these should be considered as research 
tools and only carried out in institutions equipped for research. 

The same holds true for hypophysectomy. One year ago I reported to 5 ’^ou on 
the results in 3 cases of disseminated prostatic cancer subjected to hypophysec¬ 
tomy. Since then, two more cases have been studied. One of these died within a 
few days after operation, and the other is alive and clinically in fair condition 
some 6 months after operation. To date total hj^pophysectomy has not been 
possible, probably because of the difficulties of exposure, and Ave are considering 
ablation of that portion of the pituitary Avhich cannot be remoA^ed by radio¬ 
active means. In attempting to evaluate the procedure to date, I can simpl}’^ say 
that in the tAvo individuals Avith close to total hypophysectomy, one living 5 
months and coming to autopsy and one alive at present, the effects have been 
comparable to those observed folloAAung adrenalectomy. In one AAffiose testes Avere 
intact at the time of hypophysectomy, the effects Avere strikingly like those 
following castration. We do not recommend the procedure to any of j’^ou, but aatII 
continue to use it in selected cases in an effort to learn more about this disease. 

What the future holds, no one knoAvs, but I am firm in my belief that Ave aatU 
make more progress by carefully studying endocrine effects on prostatic groAAffh 
in the animal, Avith careful clinical studies Avhen indicated, than to attempt to 
draAV conclusions from a statistical study of a huge series of patients subjected 
to any one of a number of endocrine procedures. As I have attempted to point out 
in an article in the 1952 Transactions of the Western Section of the American 
Urological Association entitled, “What Makes the Prostate GroAV,” much more 
must be learned concerning the effects of estrogen AAothdraAA'^al, estrogen being a 
secretion of the testis as well as androgen. Much more must be learned of the 
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precise nature of the chemical substances liberated bj' the testes and by the 
adrenals. If wo were to know more, wc could predict with a fair degree of accuracy 
what analogs or, in other words, closely related steroids, would act as inhibitors 
of circulating biological gonadal and adrenal steroids. If we wore to know more 
about the effects of the pituitary on benign and malignant prostatio growth, wo 
could design better experiments directed towards chemical inhibition of pituitary 
action. 

The road ahead is long and hard. Someone might make a discover 3 ' tomorrow 
which might put us ahead manj- j'cars, but I doubt it. I do not think this is a 
pessimistic attitude but a realistic one. A pessimist would not be in this field. 
Being a realist, I think that for the immediate future we, as urologists, should 
make evciy effort to educate the public and the phj’sician in the earlj' recogni¬ 
tion of prostatio cancer, at a time when it is operable and at a time when total 
prostatectomj- in the hands of most offers a 50 per cent chance of 5 j'ear survival 
without cancer. In the meantime, manj' of ns in our laboratoiy will endeavor to 
unravel some of the problems discussed. These largolj' revolve around the earlj' 
chemical detection of prostatic cancer, the biological potential of anj' given tumor, 
the metabolic action of steroids and the nature and action of competitive steroids. 

IVe have made no progress in the chemical detection of oarl 3 ’ prostatio cancer, 
although we are continuing a program of fractionation and identification of 
urinar 3 ’ steroids hoping to find some one specific for prostatic cancer. 

For some time wo have considered and have now initiated a program in which 
we are attempting to correlate survival of human prosf atic cancer in the anterior 
chamber of the guinea pig eye with the degree of malignanc 3 ' as determined by 
the clinical course of the disease—a search for the “biological potential.” 

To date we have been unable to demonstrate an 3 ' in vitro effects of androgens 
or estrogens on human and animal prostatic slices. We have observed, however, 
a profound differential m vivo inactivation of androgens 1 ) 3 ' the altered liver. 
This is contrary to our findings using estrogens. 

bastl 3 ', n length 3 ’ program is in progress aimed at finding analogs of androgens. 

In a few years we may have something to report. 
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A TRUE HERMAPHRODITE 
ARTHUR B. CECIL 

Since the founding of this Association in 1886, only 2 cases of true hermaphro¬ 
ditism have been reported before it. These two cases were reported in a paper by 
Kiefer and McKenna in 1944. The condition of rarity alone, however, would not 
prompt me to present this subject to you. I have decided to do so because I wish 
to discuss some original ideas in regard to the surgical treatment of intersexu- 
ality. 

A. D. 0-7161, aged 6, who had been raised as a boj’^, was admitted to the Hos¬ 
pital of the Good Samaritan in Los Angeles, California, on December 2, 1935. 
The case was considered one of male pseudohermaphroditism. The penis showed 
ventral curvature, below which was a groove mnning into a urogenital sinus. 
There was no scrotum, nor could testicles be palpated. At this admission to the 
hospital a first-stage hypospadias operation was done for straightening of the 
penis. 

The patient was lost sight of for 13 years, and was again admitted to the hos¬ 
pital of the Good Samaritan on August 17, 1948, at which time he was 19 years 
old (H.G.S. No. B.B. 8080). He had graduated from high school and had lived 
as a boy. The famil}’’ history showed that he had four brothers: 24, 22,17 and 15, 
and one sister, 21, all living and well and normall}^ formed as were his father and 
mother. 

When patient was 13 j'-ears old, and again 5 months previous to this admission, 
he had had vaginal bleeding. The first time the bleeding lasted for 1 week, and 
the second time for 3 days. He had male inclinations and desires, but had never 
had intercourse. He was most insistent that he be constructed as a male. 
Physical examination showed an individual weighing 140 pounds, 5 feet 6 inches 
tall. The general contour was that of a female: the breasts fairly large, the nipples 
highly developed with pigmentation about them. The pubic hair was of female 
distribution. There was no beard (fig. 1, A). 

The phallus was 4.5 cm. in length and 2.5 cm. in diameter. The ventral curva¬ 
ture had been cured by the previous operation. There was a dimple representing 
a glandular meatus. On the ventral surface was a moist area running down to the 
urogenital sinus. On each side of this groove were labia minora 4 cm. in length 
(fig. 1, R). Just outside of the external ring one could palpate a mass which was 
about 2.5 cm. in its largest diameter. This was thought to be an undescended 
testicle. Nothing was made out in the left groin, and no hernia was present on 
either side. On rectal examination one could palpate a small bod}’^ which was 
probably a uterus. A vaginogram showed a capacious vagina and a filling of the 
uterus and tubes (fig. 2). 

On August 28, 1948,1 excised the labia minora and did a Thiersch operation 
for the development of a urethra from the glans penis to the urogenital sinus, 
leaving the patient to urinate through the urogenital sinus. This operation was 
entirely successful (fig. 3). 

Read at annual meeting, American Association of Genito-Urinary Surgeons, Hot 
Springs, Va. May 6-8, 1953. 
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Fig 2 


On November 29, 1948, abdominal and iigbt giom exploratory operations 
veie earned out by Dr Kenneth Blake and Dr Aithur Cecil 
Total hysterectomy with bilateral oophorectomy and left salpmgectomy, ex¬ 
ploration of mass in the riglit gioin Upon opening the abdomen the uterus ivas 
smaller than one Mould find in a female 19 years of age On the loft side uas a 
cj'stic ovary vhich measured 4 cm in diameter Lymg above this uas the left 
fallopian tube with its fimbriated end This cystic mass and left tube wore le- 
moved The nght tube \\ as found to extend out into the right inguinal canal, and 
upon teasing it out with foiceps, the fimbiiated end Mas made out, but the tube 
could not be pulled into the abdominal canty The uteiiis Mas remoied just 
beloM the cervix After pentoiieahzatioii, the abdomen Mas closed An incision 
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Fig. 3 


^vas now made over the mass in the right groin. The tunica vaginalis was opened, 
and within it was found a most remarkable organ. A rounded mass 2.5 by 2 cm. 
was located. The lower pole, which made up half of the mass, was of a grajdsh 
color, and the upper pole showed ovarian follicles. There was a definite line of 
demarcation between these two bodies. Biopsy specimens were taken from both 
poles and immediately studied by Dr. John Tragerman. The lower pole proved 
to be a testicle, and the upper pole an ovary. The biopsy opening of the testicle 
was closed and the ovarian tissue dissected loose from the testicle and removed. 
The tube was left in because of fear of interfering with the blood supply to the 
testicle. Xo attempt was made to change the position of the testicle. 

Pathological report (Dr. John Tragerman): “Uterus and cend.t are remm^ed 
together in a slender mass 8.5 by 3.8 bj-^ 2 cm. (fig. 4). The fundus is thin and soft 
showing considerable serosal congestion. The top of the fundus is slightly con¬ 
cave. The cervix is elongated measuring 3 by 2.1 b}' 1.8 cm. The lower uterine 
segment is also rather slender. The utems and cervix are widely opened. The 
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walls vaiy in thickness. The cervi,': shows a rather wide canal containing a few 
transverse corrugations and several mucous cysts. A cord-like band of pale tissue 
extends from one wall of the internal os upward for about 1.5 cm., and then seems 
to become incorporated with the endometrium above. The endometrium is less 
than 1 mm. thick, showing a number of small areas of hemorrhage. The cord-liko 
tissue is nearly 3 mm. in diameter. A block is taken from the uterine wall, at each 
end of the cord and also from one conui, where a firm 5 mm. nodule is somewhat 
suggestive of adenomyoma. 

“hlicroscopic: The utcnis shows a rather compact muscle and is lined by a thin 
irregular endometrium somewhat atrophic in appearance. The nodule in the 
cornu is suggestive of a small myoma but no glandular structures are present. A 
block from the internal os shows numerous mucous glands, a few of which are 
distended. There is also a deeper zone in the tissue containing glands and cysts 
more like those of the endometrium. The termination of the cord-like stnicture 
described grossly shows a projecting nodule of uterine muscle surrounded by a 
thin inactive layer of endometrium, as alread 3 ' noted. Anatomical diagnosis;— 
atrophic endometrium. Nabothian ejests of cndocervi.x. 

“Left tube and ovary arc removed together, the tube measuring 5.3 bj' .6 
mm. The serosa is smooth but quite congested. The tube is slender and tortuous. 
The distal end is patent. The ovarj' is a collapsed oval cj’st 4.3 by 3.2 by 1 cm. 
(fig. 4), It has been widely incised through the lower border showing a smooth 
lined cavity presontitig a graj' red membrane stre.akcd with congested vessels. A 
few small yellomsh plaques appear in the lining and in the cj'St wall. Several 
flattened follicular oj'sts of varjdng size arc present in the cy’St wall. A block is 
taken from the wall near the pole. 

“Microscopic: The stroma is fairly dense, containing numerous primitive ova, 
a small follicular cj’St and an organizing corpus albicans and a regressing corpus 
luteum. One field, however, indicates that there are some follicular cj'sts lining 
the large caruty. Anatomical diagnosis:—follicular ej’^sts of left ovarjx 

“Sections A and B are from the right inguinal mass suspected as ovotestis. Sec¬ 
tion A, from upper pole of right inguinal mass, shows dense ovarian stroma con¬ 
taining numerous primitive ova and part of the lining of a partly' collapsed 
follicular cyst (fig. 5, A). Section B shows a group of tubular structures sup¬ 
ported by a rather hemorrhagic stroma. Along one surface is a narrow zone of 
fairly dense fibrous tissue. The cells in the tubules show considerable variation— 
some are large with granular eosinophilic cytoplasm, others show clear cytoplasm 
and eccentric nuclei with some tendency to rest near the basement membrane. 
Other tubules, however, are diffusely filled rvith similar cells and there is little 
suggestion of an acinal lumen. The appearance is that of an undeveloped testicle 
(fig. 5, B)." 

December 29, 1948, third-stage hypospadias operation, Cecil: Suprapubic 
drainage was done, and an elliptical incision was made around the opening of the 
distal urethra and the urogenital sinus. This opening was closed in layers. On the 
eighth day the suprapubic drainage tube was removed, and at the next uri¬ 
nation patient urinated through the urethra in the normal fashion (fig. G). 
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Fig. 5 


The final stage in the male constraction of this patient was the amputation of 
the breasts which was done by Dr. Kenneth Blake. 

In 1942, Severinghaus' reported a studj" of the chromosomes of an intersex. In 
this case the secondary sex characteristics were a combination of male and female 
types. Exploration proved that the patient was a male pseudohermaphrodite. 
Biopsy specimens of the testicles were studied. The chromosomal content of the 
cells was found to be normal and the sex chromosomes corresponded vfith the 
gonadal sex. No studies of the chromosomal content of a trae hermaphrodite have 
been made. Hooks^ has given a splendid review of the literature dealing vfith sex 
determination, sex differentiation, and the effects of hormones on sex. It would be 
superfluous to further discuss this subject here. 

1 shall now take up the treatment of intersexuality which is more particularly 
in our field of endeavour. I have previously advocated that this treatment should 

' Severinghaus, A. E.: Am. J. Anat., 70: 73-87, 1942. 

2 Hooks, C. A.: J. Urol., 62: 528-534, 1949. 
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begin on the day of the birth of any individual whose sex is in douht.^ It is unfor¬ 
tunate that at the present time the only method by wliich gonadal sex can l)e 
detennined is by exploration and hiopsj’ of the gonads. As far as determining the 
gonadal sex is concerned, no cystoscopic, endosoopio or x-ray studj' is of any 
value whatsoever. Coffey did urctcro-intestinal anastomoses on new-born babies 
in cases of exstrophy of the bladder. Babies arc accustomed to anoxia and stand 
operation well. There is therefore no reason why an intersex baby should not be 
explored immediately at birth, and there is every' reason why it should bo because 
of the havoe which such an individual brings to a family. If, upon exploration, 
the baby is found to have ovaries, the clitoris should bo amputated at once and 
the mother told that she has a girl baby. If testicles arc found the mother should 
be told that she has a boy' who has hypospadias that can be cured when he is 4 
years old. There is no place in the world for an intersex individual. The sensational 
accounts appearing in the newspapers of today of girls being changed into boys 
and boys into girls are not tributes to modern medical science but a terrible indict¬ 
ment of the medical profession who did not make this determination when it 
should have been made: on the daj' of birth of the individual. 

It can be seen from the case which I have presented the tremendous influence 
of psychic sex. This patient was unquestionably predominantly a gonadal female 
and, I believe, a genetic female, but because the individual had been raised as a 
boy, everything else to the contrary, he insisted upon living the life of a boy and 
being surgically constructed into a male. Psychic sex is something not to wait for 
but to be developed; all the more important is it that the gonadal sex should be 
determined at the earliest possible date. I am not, however, advocating the 
change of psychic sex of an individual on gonadal findings alone later in life. 

The case which I have reported brings out an important surgical procedure 
which I have previously described.’’ In 1949 Howard® published an article in 
which he pointed out the high degree of feminism in cases of hypospadias where 
the urethra opened in the perineum, and that these cases showed a vagina, 
uterus and tubes. It occurred to me, therefore, that since I had cured many cases 
of perineal hypospadias in which a vagina was present but unknown to me, that 


’ Cecil, A. B.: Discussion. Trans. West. Sec. A.TJ.A., n. 125, 
' Cecil, A. B.; J. Urol., 62 : 709-712, 1949 
’ Howard, F. S,, Surg., Gynec. & Obst.,86:307, 
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in the case which I have presented it would not be necessar}'- to remove the vagina 
as had previously been advocated in such cases. I therefore constructed the 
terminal urethra as I have described, and anastomosed the urogenital sinus with 
the urethra. The vagina has given no evidence of its presence. I am therefore 
convinced that it is surgically proper not to remove the vagina in intersex indi¬ 
viduals where male construction is to be carried out. 

ADDENDUM 

Since presenting this paper, Moore, Graham and Barr have described a method 
for the detection of chromosomal sex by a skin biopsy (Surg., Gynec. & Obst., 
96 : 641, 1953). 

11S6 W. Sixth St., Los Angeles 17, Calif. 
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UROLOGICAL PROBLEMS IN AGENESIS OF ABDOFIINAL WALL 
jMUSCULATURE 

1>. PAUL MPAKETTI Axn DONALD A. CHARNOCK 

This paper presents tlie urological abnormalities associated with agenesis of 
the musculature of the abdominal wall. Recognition of this syndrome dates back 
to the turn of the centuo’ but it has not been until recent years that improved 
diagnostic and surgical techniques have made possible the treatment of the.se 
patients. Si.\tj'-ono cases have been i-eportcd, to which wo add five. 

This syndrome consists of two basic findings: 1) Partial to complete absence 
of the abdominal wall musculature, 2) abnormalities of the urinary tract, which 
usually presents enlarged and h 3 'i)crtrophied bladder, hj'drourcthers and hj'- 
dronephrosis. Patent urachus, obstructions at the vesical neck and atresia of the 
urethra have been noted. Other common anomalies arc crj'ptorchidism, malrota- 
tion of the intestines, mcgacolon, .spina bifida, pigeon chest and some form of 
talipes (Eagle and Barrett; Silverman and Ilaang). 

The sj'ndrome occurs predominatolj’ in males. Of the cases reported, onlj' three 
have been observed in females. The mortality rate has been high, most of the 
deaths occurring in itifancy from pneumonia, pi'elonephritis, bacteremia and 
uremia. 

Two principal theories have boon advanced to c.xplain the pathogenesis of this 
condition. Osier reported a case in 1901 which ho had seen in 1S97. In his char¬ 
acteristic waj', he had sought the advice of Dr. C. R. Bardeen, then associated 
with the Department of Anatomj' of the Johns Hopkins Hospital. Bardeen sug¬ 
gested that the lack of resistance normally met with in the abdominal wall might 
allow the bladder to expand rather than to empty secretions into the amniotio 
cavity. He though this might be due to faulty development of the blood supplj'. 

Stumme in 1903, postulated that obstniction at, or distal to, the bladder neck, 
early in fetal life, resulted in dilatation of the bladder and involvement of the 
ureters and kidnej’s. The enlarging urinarj' system caused atrophy of the ab¬ 
dominal wall musculature, either by direct pressure or by diminishing its blood 
In our opinion, the theory of Stumme is the more logical, but neither theory 
adequately e.xplains the problem. While over half the cases reported had bladder 
neck obstruction, several, including two of our oum, showed obstruction at a 
higher level. Moreover, many infants with dilated bladders due to bladder neck 
obstruction have no abnormality of the abdominal musculature. 

The diagnosis of this syndrome usually does not present any great problem. 
The condition is readily recognized by the obstetrician oi the pediatrician. Upon 
examination of the infant, the abdominal skin is usually wrinkled and looks like 
the skin of a dried pmne. The underlying abdominal viscera may easily be seen 
beneath the skin of the thin abdominal wall and the various organs readily’’ 
palpated. If the infant is placed on his side the abdominal viscera fall to the 
dependent portion and if placed flat on his back, the flanks bulge. As most of 
these cases are males, bilateral cryptorchidism is usually present. 

Read at annual meeting, Western Section of American Urological Association, San 
Francisco, April 27-30, 1953. 
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In stud 3 dng these unfortunate infants a thorough urological examination is 
imperative. A nonprotein nitrogen determination is obtained which serves as a 
base line for future comparison of the patient’s progress. The residual urine should 
be determined and a cystogram done. We prefer the delayed cystograms as 
described b}^ Stewart since a reflux up the ureters maj"^ outline the upper tract, 
thereb 3 ’- eliminating the necessity of retrograde examination (Stumme). Cystos- 
C 0 P 3 '’ should be done early and one must search the bladder neck very carefully 
for any evidence of obstraction in this suspected area. If the nonprotein nitrogen 
is within reasonable limits, excretory urograph 3 ’^ using delayed 1, 2 and 3 hour 
films is valuable. Some of our best urograms were made 3 hours after the in¬ 
travenous injection of the iodide solution. It goes without sa 3 dng, that the pedia¬ 
trician and the urologist should work together in the treatment of these infants. 


CASE REPORTS 

Case 1: Bab 3 ^ P.i\I., aged 3 weeks, Avas admitted to the Childrens Hospital on 
September 28,1948. The infant was a full term baby, weighing 7 pounds, 5 ounces 
at birth. No complications occurred during deliveiy and no prenatal complica¬ 
tions developed. At birth, the obstetrician noted the absence of the anterior ab¬ 
dominal Avail musculature. 

Examination of the abdomen revealed bulging of the flanks (fig. 1, A). The 
intestinal pattern could easily be seen beneath the anterior abdominal Avail. No 
abdominal muscles A\'ere palpated. The bladder Avas firm and distended. Bilateral 
cryptorchidism Avas present. 

The hemoglobin Avas 141 per cent. The AA’hite blood cell count Avas 21,900. The 
urine shoAA^ed 1 to 2 plus albumin and AA'as loaded Avith AA’hite blood cells. The 
nonprotein nitrogen Avas 65 mg. per cent and rose to 160 mg. per cent. The CO 2 
combining poAA’er Avas 17 Amlumes per cent. A cystogram reAfealed bilateral 
hydro-urether (fig. 1, B). A No. 6 ureteral catheter Avas passed into the bladder 
and 10 cc of cloud3’^ urine obtained. The bladder remained distended. 



Fig. 1. Case 1. A, note bulging of flanks 
showing dilated ureters. 
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The baby did poorly from the onset, refusing his foi-miila and A'omiting. De¬ 
hydration progressed and acidosis increased. Tlic nonprotein nitrogen continued 
to rise and the infant c.x'pircd on October 14, 194S. 

Autopsy findings rverc confined to the abdominal rvall and gonito-urinary 
systems. There was no evidence of muscles in the ordinaiy sense of the word. A 
few fibers of the internal and the external oblique were soon. No recti fibers Avere 
found. The abdominal organs were in their normal anatomical position. The 
right kidney Aveighed 5 gm. and the left kidney 10 gm. The peh-es aacic dilated 
and contained a large amount of thick yclloAA' fluid. There AA-as an extreme thin¬ 
ning of the cortex. The pcK'ic mupo.sa A\-as thickened and injected. On the right 
side, an obstruction Avas found in tbc ureter about 1 cm. proximal to the bladder 
and consisted of a fibrous thickening for a distance of 2 mm. The left ureter AAas 
tremendously hj'pertrophied, measuring 1 cm. in thickness and A\as A’ciy firm. 
There Avas marked thickening of the bladder A\-all. Tbc mucosa of the bladder ap¬ 
peared to have minimal frabcculations. No bladder neck obstruction AA’as ap¬ 
parent. On opening the urethra, no obstruction AA-as noted. The right testicle AA-as 
felt along the course of the right ureter and the left testicle AA-as not located. 

Microscopic findings of the kidneys shoAA-ed the tubules and the glomeruli to 
be destroyed and in many places replaced by connective tissue. Clumps of 
bacteria AA-oro seen in the tubules. The tircters shoAved thickened fibrous AA-alls. 
The bladder AA-all musculature shoAA-ed thickening AAith increase in the size and 
the number of fibers. 

Case S. Baby S. R., aged 2 weeks, AA-as admitted to the Childrens Hospital on 
April 14,1949. Birth AA-eight Avas 7 pounds, 10 ounces. The baby AA-as said to haA-e 
been strong and health}’ at birth, but on the third day he became feverish and 
refused to eat. The parents AA-erc told at the time of birth of the abdominal Avail 
abnormality and the possibility of associated genito-urinary abnoimalities. 

Physical examination roA-ealed a small, malnourished infant in soA’erc dehydra¬ 
tion AA’ith complete absence of the anterior abdominal AA-all musculature and Avith 
marked AA-rinkling of the anterior abdominal skin. The kidneys AA-ere palpable in 
their normal position. There AA-as bilateral cryptorchidism and a moderate degree 
of pliimosis. 

Laboratory results shoAA-ed a hemoglobin of 16.6 gm. and a AA-hite blood cell 
count of 34,400. The nonprotein nitrogen Avas 91 mg. per cent and it rose to 122 
mg. per cent a feAv days later. A blood Kahn and Ifline Av-ere negatiA’e. Several 
unne examinations AA-ere done and all shoAA’ed 4 plus albumin and AA-ere loaded 
with Avhite blood cells. Culture of the urine reA-ealod hemolytic staphylococcus 
aureus. 

Nos. 10 and 12 sounds were passed through the urethra Avith some difficulty. 
It Avas felt at that time that there Avas a bladder neck obstruction or that there 
Avas a -valve m the posterior urethra. Cystogram revealed bilateral hydro-ureter 
an en arged smooth bladder. The infant did poorly, failed to respond to anti¬ 
biotics and died on the sixteenth hospital day. 

Autopsy shoAved a complete absence of the musculature of the anterior ab¬ 
dominal Avail. The skin Avas throAA-n into AA-iinkles and folds. The intestinal pattern 
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and shape of the various underl 3 dng organs was outlined against the skin of the 
abdomen. All of the abdominal organs were easilj’’ palpated. The right kidney 
weighed 35 gm. Both kidne 3 '’s showed a moderate amount of fetal lobulation. The 
left kidne 3 " was markedly h 3 '-poplastic. Upon opening the kidne 3 '^s the cal 3 rces 
were found to be filled with iidected urine. There was a marked degree of h 3 '^- 
dronephrosis. Both ureters were marked^ dilated and tortuous throughout their 
entire course and resembled small bowel in gross appearance. No apparent ob¬ 
struction was found at the ureterovesical or the ureteropelvic juncture. The 
bladder wall was thickened but there was no evidence of sacculation or trabecula- 
tion. Both testes were found at the pelvic brim. Xo bladder neck or urethral 
obstruction was detected. 

Ca.se 3. Baby AI. X., aged 36 hours, was admitted to the Childrens Hospital on 
Februaiy 2, 1950. The obstetrician noted a complete absence of the anterior 
abdominal musculature and the infant Avas sent to this hospital for urologic 
evaluation. 

Ph3^sical examination demonstrated a flaring-out of the lower thoracic cage 
(fig. 2, A). The abdomen showed marked wrinkling of the anterior abdominal 
wall and there aahs complete absence of the musculature in this area. There was 
a patent urachus located approximatel3' 2 cm. below the umbilicus in the midline. 
Urine Avas draining from this area. The bladder could be percussed up to this 
point. The abdominal organs could easil3'- be felt through the abdominal AA'all. 
Both kidneys AA'ere palpable. Bilateral clubbed feet AA-ere present. 

Laboratory re.sults shoAA'ed a hemoglobin of 23.6 gm., 152 per cent. Platelets 
Avere normal. The AA’hite blood cell count AA-as 11,400. The urine shoAA-ed 4 plus 
albumin with many AAiiite blood cells. The nonprotein nitrogen on admission, Avas 
48 mg. per cent. 

The color AA-as good. The respirations AA-ere normal and the infant AA'as quite 
actiA'e. Some urine was seen to come out of the penis but most of the time the 
urine drained from the patent urachus. A Xo. 5 ureteral catheter AA^as easity in¬ 
troduced into the orifice of the patent urachus and a cystogram Avas done (fig. 2, 



Fig 2 Case 3. .4, -Mnnkling of abdomen and deformity of feet B, cystogram done 
through patent urachus wth Xo 6 ureteral catheter Note deformity of rib cage. C, 3 
hour delajed excretory urogram, showing dilated ureters. 
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Fig. 3. Cuse 4. .1, cystanraiu shouing murkcd deformity of blnildcr. li, biiatcr.il ne- 
plirostomy and urethral catheter. Dilated and anpuiated ureters. 

B). The bladder outline indicated enlarged hypertrophied bladder with a rather 
smooth wall. There was no reflux of the dye into the tirctcrs anti tlie kidneys. 
On Eebmar}' 12,1950, an excretory urogram was done. Piompt excretion of the 
dye occurred in both kidney pelves and in file right tiretor. In flic 2-Iiour film, 
both ureters an both kidney.? were well visualised. The ureters were cxtiemely 
tortuous and the pelves were markedlv dilated. The calyces were not outlined 
(fig. 2, C). 

A suprapubic cystotomy was done and the infant was dischaiged and lias been 
followed in the clinic. Ilis general condition is good. 

Case J). B. H., aged 17 years, was first admitted to the Childrens Hospital at 
the age of 12 years. The past liistorji revealed that he was another example of 
agenesis of the anterior wall musculature with urinary tract abnormalities. He 
had his first attack of pyuria in 1937. He was treated witli sulfa drugs available at 
that time and his symptoms disappeared. An abdominal support was fitted which 
he has worn faithfully since then. He had recurrences of chills, fever, and pyui'ia 
during the intervening years. 

On physical examination the chief findings wore related to the abdominal wall 
and genito-urinary systems. Complete agenesis of the anterior abdominal muscles 
was present; the bladder could be palpated up to tlic umbilicus. Neither kidney 
could be felt. The testicles weic not in the scrotum. A catheter was passed into 
the bladder without undue difficulty and purulent urine was obtained. 

Laboratory tests showed a hemoglobin of 81 per cent, white blood cell count of 
16,000, the nonprotein nitrogen was 31 mg. per cent, and the urine showed 1 plus 
albumin 'with many white blood cells. The urine culture produced E. coli. Cysto- 
gram reveled a smooth, large bladder (fig. 3, A). An excietoiy urogram revealed 
bilateral hydro-ureter and hydronephrosis (fig. 3, B). In Eebmaiy 1945, cystos¬ 
copy showed no evidence of bladder neck obstruction or valve formation. The 
ureteral orifices could not be localized due to the generalized inflammation of the 
bladder wall. A urethral catheter was left in place for drainage. In March, 1945, 
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a left nephrostomy Avas performed. The kidney shoAAud hydro-ureter and hydro¬ 
nephrosis AAoth marked thinning of the kidney parenchyma. On May 1945, a right 
nephrostomj’- A\'as done. In each of the incisions only an occasional fiber of the 
internal and the external oblique AA'^ere encountered. In 1947, the left ureter AA^as 
explored and AA^as re-implanted into the bladder for better drainage. At the time 
of the left partial ureterectomy and re-implantation of the ureter into the liladder 
a cystotomy AA^as also done. At the present time his bladder is quite decompen¬ 
sated. He is being maintained on c 3 ’'stotom 3 '- drainage. Both nephrostomy tubes 
haA^e been removed. He Avears an abdominal support and carries on routine activi¬ 
ties. The general mental and ph 3 '^sical condition of this boy has been satisfactoiy. 
He is noAv 20 3 '-ears old and is attending college. 

Case 5. hi. S., aged 3}^ 3 '-ears, a Negro, has had multiple hospital admissions 
at the Santa Barbara Count 3 ’- and the Cottage Hospitals, for upper respiratory 
and urinaiy tiact infections. At birth it AA'as noted that he had agenesis of the 
abdominal Avail musculature and the parents Avere told of the possibilit 3 '^ of 
genito-urinary disease. He began to AA’alk at 18 montlis and has AAmrn an abdom¬ 
inal corset since 1 3 '-ear of age. On physical examination, the chief findings Avere 
a prominence of the 60113 '- sternum AAuth a depressed ensiform process (fig. 4, B 
and C). Partial to complete absence of the anterior abdominal Avail musculature 
AA'as present and prolapse of the abdominal contents. During his many hospital 
admissions, his urine has shoAvn infection. The nonprotein nitrogen has A'aried 
from normal to 60 mg. per cent. He has bilateral ciyptorcliidism. 

In April 1952, excretory urograph3'- disclosed some dye in the left kidney region, 
but no dye Aims in either kidneys, ureters, or bladder (fig. 4, A). In August 1952, 
retrograde p3'elograms AA'ere done. A No. 16 BroAvn-Burger C3'-stoscope Avas used 
to visualize the bladder AA'hich AA'as seen to be smooth, Avithoiit trabeculation, and 
both ureteral orifices AA'ere patulous. The bladder neck Avas carefull3' visualized 



Fig. 4. Case 5 A, delaj-ed cystogram showing reflux of dye and hydro-ureters and 
hj'dronephrosis. B, fiist operative procedure. Note bulging of right abdomen. C, post¬ 
operative condition. Illustrates improved abdominal support. (Photographs in B and C, 
courtesy of Di Kathryn L. Stephenson.) 
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and there was no evidence of oljstniction in (his area. The residual urine was 
checked at various times. This varied from 0 to fOO ce. 

A plastic surgeon, Dr. Katliryn L. Stephenson, became interested in the 
patient and it was decided that a dilTcrcnt approach should be taken to tiy to 
correct the genito-urinary changes. Three operative procedures were undertaken 
to strengtlicn the abdominal walls. At the finst operation a thin graft was taken 
from the abdomen with a dermatome. It was elliptical in shape and extended 
from the pubis to sternum. The adjacent .skin and subcutaneous issues were 
undermined and superimposed to the midlinc. At the second operation, this 
procedure was repeated more latorallj' on the right and also on the left side. 
Following thickening of the abdominal wall, additional .support wa.s given in a 
third operation by the use of homogenous fascial transplants from the ribs to 
iliac crest, from the pubis to tlio sternum and from the iliac crest to the ribs on 
the opposite side. 

Tlie purpose of tlie grafts were twofold; to facilitate defecation and urination 
and to prevent the increasing cliest deformity hy counter traction on the rib 
cage. Between operations lie wears abdominal support, is up and around and is 
in fairly good health. Ilis urine, at limes, is infected. This is controlled with 
specifie antibiotic therapy. He voids with a fairly good stream. It is too early to 
evaluate this interesting approach to the problem but further follow-up will bo 
forthcoming. Tins case may give an index of the role of the abdominal nuiscvda- 
turo in the emptying of the bladder. 

The treatment of these cases will tax the ingenuity of the urological surgeon. 
In general it may bo divided into three phases: 1) obtaining adequate urinary 
drainage; 2) specific antibiotic therapy; 3) abdominal support. 

It is of primary importance to obtain adequate urinar 3 ’ drainage in order that 
the kidney parenchyma may ho conserved. The mctliods for obtaining this varies 
with each patient and there is no stereotyped treatment for anj’ of these cases. 
Each must be treated as an individual. Eacli ca.se needs adequate urological 
work-up. 

The surgical attack on the bladder neck to relieve bladder neck obstniction, 
as described by Greene, is a recognized method of obtaining adequate drainage 
and this should be done in all cases where bladder neck obstruction is found or 
even suspected. This may be done transurcthrally, as advocated bj' Nesbit and 
by Emmett, or by the retropubic approach, as described by Burns and by "Young. 
Depending upon the particular situation, as demonstrated by excretory' and 
retrograde pyelograms, the ureterovesical or ureteropeU'ic juncture may have 
to be treated. Emergency nephrostomy may be necessary to get the infant into 
proper condition for further surgical procedures. It must be remembered that 
each case is an individual problem and shovdd be handled as such. 

It is important to support the abdomen of these children. This not only gives 
them a sense of safety but it facilitates urination and defecation. Abdominal 
corsets of various tj'pes may be used. 

The treatment of the urinary tract infection is impoidant and specific treatment 
should be given to these patients. 

The approadi to the problem by an attempt to make an anterior abdominal 
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the presence of an obstructive lesion or a urinary tract calculus had been excluded. 
Cultures of the urine were obtained in 40 cases prior to starting therapy. The 
urine culture was inadvertently omitted in 10 cases, but they were included in 
the study because of the evidence of bacterial infection that was present in the 
stained sediment. Although the specific effect ofFuradantin could not be deter¬ 
mined in this group of patients, they were evaluated from the standpoint of 
changes produced in the bacterial content of the urinary sediment as well as 
symptomatic improvement. The results of this study were divided into the 
following three groups: Laboratoiy cures, clinical improvement and failures. The 
laboratoiy cures were determined on the basis of negative cultures or an absence 
of bacteria and leukocytes on the gram stained urinary sediment. The cases that 
were considered clinical^ improved were free of sjmiptoms of urinary infection, 
but the urine contained bacteria and leukocytes. The patients who continued to 
have S3’mptoms and show laboratory evidence of urinari'- infection were desig¬ 
nated as failures after 14 days of treatment with Furadantin. 

Table 1 shows the t 3 '^pe of micro-organisms found in the urine of the 50 
patients included in this study and the response of these organisms to 
Furadantin. Until specific identification of the coliform bacilli was requested, the 
laboratory reported Escherichia coli, intermediate coliform, and Aerobacter 
aerogenes as coUforms. A laboratoiy cure was obtained in eight of the ten cases 
in this group identified as coliform bacilli. In the remaining 21 cases, 11 of the 
14 cases of E. coli and three of the 5 cases of Aerobacter aerogenes responded well 
to Furadantin. The 2 cases of intermediate coliform bacilli were resistant to 
Furadantin. There were 3 cases of mixed infections. In two of these cases the 
mixed infection was caused by Proteus organisms and Streptococcus fecalis and 
in one case by Pseudomonas and Micrococcus p 3 ’’ogenes. Although no laboratory 
cures were obtained in this group, two of the 3 cases showed clinical improve¬ 
ment. In 10 cases the organism was identified as either a gram negative bacillus 


Table 1. Micro-organisms treated iciih Finadantin 


ORGAMSil 

NUMDFR OF C\5ES 

I LVDORATORV CURE 

Yes 

No 

Escherichia coli 

14 

11 

3 

* Coliform 

10 

8 

2 

Intermediate coliform 

2 

1 

2 

Aerobacter aerogenes 

5 

3 

2 

Pseudomonas aeruginosa 

3 

1 

2 

Gram negative bacilli 

9 

4 

5 

Gram positive cocci 

1 

1 

0 

Proteus vulgar is and Streptococcus fecalis 
Pseudomonas aeruginosa with Micrococcus 

2 

0 

2 

pjmgenes 

1 

0 

1 

Amicrobic pyuria 

3 

2 

i 

1 

Totals 

50 

1 30 

20 


* Coliform includes E. coli, Aerobacter aerogenes, and intermediate coliforms. 
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or a gram positive coccus. A laboratorj' euro was obtained in 5 of the 10 eases. A 
negative culture was obtained after treatment in one of the 3 oases of Pseudo¬ 
monas aeinginosa. Three cases of amicrobic pjairia were included in this study 
and in 2 cases the urine was free of pus cells after a course of treatment with 
Furadantin. Nineteen of the patients used in this study had chronic infections of 
the urinary tract and had been unsuccessfully treated with sulfonamides and 
antibiotic agents. Furadantin effected a laboratorj' cure in si.v of these pa¬ 
tients and clinical improvement in five when under active treatment. 

TOXICITY 

Eight patients e.vperienced nausea and two vomited while receiving Furadantin. 
It was necessaiy to discontinue the drag in 4 patients. In the remaining G cases, 
the nausea subsided after instructing the patients to take the medication after 
meals. There were no instances of allergic skin reactions or anemia noted in the 
entire group of patients treated with Furadantin. 

COXCLUSIOX 

Furadantin is an effective drug in the treatment of urinary infection caused 
by Escherichia coli and Aerobacter aerogenes. It may be useful in patients who 
have manifested allergic reactions to the sulfonamides and in instances where 
antibiotics have not successfully controlled the infection. Several patients e.\- 
perienced clinical improvement while receiving Furadantin, although the urine 
cultures continued to show the presence of bacteria. Furadantin was found to be 
ineffective in mixed infections. We could not evaluate the effectiveness of Furadan¬ 
tin in eases of urinaiy infection caused by Proteus vulgaris based upon its use in 
2 cases, but other investigators have found it to be on effective agent against this 
micro-organism. While this series is small and does not contain an adequate rep¬ 
resentation of the tj'pe of bacteria found in urinary tract infections, it is our 
impression that Furadantin is a valuable adjunct to the alroadj' available chemo¬ 
therapeutic and antibiotic agents. We are aware of the shortcomings in the 
method by which this studj' was carried out from a laboratory standpoint. How¬ 
ever, the results obtained enabled us to gain a general cUnical impression of the 
effectiveness of Furadantin which in turn should encourage more detailed studies. 

6333 WiJshire Bird., Los Angeles (J. H. K). 
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THIOSULFIL IN URINARY TRACT INFECTION 
C. D. GOODHOPE 

For the treatment of urinary tract infections, a new member of the sulfonamide 
family is available to the American medical profession. This drug has been used 
extensively in Europe for the last 12 years'- ® and in the past year 

it has found wide acceptance in Canada. 

Its chemical, pharmacological and antibacteriological properties, when 
compared with other sulfa drugs now in use, merit serious consideration. 

Of major interest are comparisons of 1) percentage of acetylation, 2) solubility 
in urine in a wide Ph range, 3) incidence of systemic reaction, 4) rates of absorp¬ 
tion from the intestine and excretion by the kidneys and 5) antibacterial spectrum 
and effect. 

The structural formula is depicted in figure 1. 

The low acetylation is probably related to the stability of the drug mth 
strong bonding of the H atoms. The location and availability of the N radicals 
effects its chemical behavior. See figure 2. When giving a sulfa drug the liver 
converts a portion of the drug by adding the Ch 3 C = 0. In effect the blood stream 
contains two drugs with differing properties, the undesirable reactions caused 
by the acetylated form. 

There are variations in the degree to which different sulfonamides are acetyl¬ 
ated as well as individual variations in acetylation of a given sulfonamide (fig. 3). 
The ranges of acetylation are shown as reported.® 

Comparative solutility in the urine of the unacetylated forms is charted in 
figure 4.®''® 

Comparative solubilities in the urine of the acetylated forms are charted in 
figure 5. ®' 

Figure 6 depicts the incidence of hematuria after the administration of vai’ious 
sulfonamides. The low incidence of hematuria on the administration of Tliiosulfil 
is probably related to the high solubility of both the acetylated and unacetylated 
forms -with the practical absence of crystaluria even in the presence of restricted 
fluid intake." • 

Thiosulfil is seen to be rapidly absorbed and excreted, proper blood levels maj"^ 
be obtained by appropriate dosage (fig. 7.).®- " 

Figure 8 depicts inhibition of growth of Ps. aeruginosa in vitro in urine vdth 
varying concentrations of various sulfonamides.'® 

Read at annual meeting, Western Section of American Urological Association, San 
Francisco, April 27-30, 1953. 

1 Schmith, K. and Reymann, F.: Nordish Medicin, 8: 2500, 1940. 

* Jensen, K. A. and Lundquist, P.: Dansh. Tidsskr. f. Farm., 14: 208, 1940. 

5 Von Kennel, J. and Kimmig, J.: Klin. Wchnschr., 20: 2, 1941. 

* Jensen, K. A. and Possing, B.; Dansh. Tidsskr. f. Farm., 16: 191, 1941. 

® Jensen, K. A. and Thornsteinsson, T.: Dansh. Tidsskr. f. Farm., 16: 41, 1941. 

® Anderson, T. T., Schmith, K. and Sobye, P.: Ungeskr f. Laeger, 104: 215, 1942. 
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® Aim, I. L.: Svenska lak. tidning, p. 1085, 1942. 

» Sveck, F. A., Rhoads, P. S. and Rohr, J. H.: Arch. Int. Med., 86: S3, 1950. 

Unpublished data; original research. Hall and Mckonky, March 25, 1953. 

" Nissen, N. I. and Kadhauge, K. S.: Acta med. scandinav., 113: 395, 1943. 

Nissen, N. I., Aggaard, K. and Flindt-Hansen, E.: Ungeskr. f. Laeger, 112: 295,1950. 
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The inhibition of growth of P. vulgaris in vitro in urine witli varying con¬ 
centration of various sulfonamides is charted in figure 9. 

Clinical use during the past year has consisted of the treatment of 100 patients 
with urinary tract infection. No unpleasant or harmful reactions were en¬ 
countered. 

Nine patients (with urinary tract infection) who were sensitive to all other 
NHj ’Thiosulfil' 



Solubility in HiO at pH 7= 

THIOSULFIL PVSgm/lOOcc 

SULFADIATINE O04qm 

Fig 2 



thiosulfil SAIJTEISIN SULFADIA'ZINE 
Fig. 3 
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sulfonamides, some in severe degree, all tolerated tlierapeutic doses of Thiosulfil 
with cure of their infection. 

Thirty-one patients with mixed infections, many of whose infections had re¬ 
fused to respond to various sulfa drugs and antibiotics and who on complete 
genito-urinary survey, including cystoscopy and pyelography, demonstrated no 
genito-urinary anomaly, were studied. In this series a cure rate of 70 per cent 
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2gmoraliy^' 12 4 4 8 n 24 48 Hours 

Fio. 7 

Ps Aeruginosa fmviiro -urine) 

Mg drug / tube 
Thtosulfil 
Gantnsin 
ElKosm 
Triple Sulfa 

■ Meihazine 

■ Merazine 0 = No Growih 

* Diazine 
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P Vulgaris fm vitro - urine ) 

Mg drug/tube 
Thiosulfil 
Gantrisin 
Elkosin 
Triple Sulfa 
' Methazine 
'Merazine 
'Dmzine 

was obtained, 4 per cent showed no improvement and 26 per cent showed mod¬ 
erate to marked improvement. 

Mrs. S. H. aged 24, a nurse, was seen on hlay 25, 1953 in consultation com¬ 
plaining of hematuria ivith severe right renal and abdominal pain requiring 
morphine for relief. Excretory urograms demonstrated right hydronephrosis with 
decreased kidney function and right ureteropelvio junction obstruction. Her 
temperature was 101 .SF. The urine contained many white blood cells and red 
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blood cells. On gram stain the urine contained short gram negative bacilh. The 
patient had been under treatment for the previous 3 months with rather poor 
results inasmuch she was found to be sensitive to all sulfa drugs and most of the 
antibiotics. 

Thiosulfil, .5 gm. was given every 4 hours. In 36 hours the temperature was 
normal with no evidence of drug sensitivity and the patient was free of pain. In 10 
days urine studies were negative. Split renal studies and retrograde pyelograms 
demonstrated marked recovery of right kidney function. 

SUMMARY 

A new member of the sulfonamide family is available. I have studied its use in 
Europe vdth increasing interest in the past 3 years and have had the opportunity 
to give it 1 year’s controlled clinical trial. Its chemical, pharmacological and 
antibacteriological properties are compared to other members of the sulfonamide 
family in present favor. 

Clinical trial appears to indicate that the drug can be tolerated where other 
sulfa drugs cannot and that it is effective where some others are not. An attempt 
has been made to discover and explain why this is true. 

CONCLUSION 

Thiosulfil has an extremely low rate of acetylation. 

It is highly soluble in urine over a wide Ph range in both the unacetylated and 
acetylated form. 

There is a low incidence of systemic reaction. 

The rate of absorption from the intestine and excretion by the kidneys is high. 

It has an antibacterial spectmm and effect which compares favorabty with 
other members of the sulfa family. 

I believe that Thiosulfil deserves wide clinical acceptance. 

ADDENDUM 

During the year since this study Avas reported, additional clinical information 
has been obtained. Thiosulfil has now been under trial and observation in my 
practice for 30 months. 

It has been necessar}’^ to interrupt treatment because of mild sensitivity con¬ 
sisting of loss of appetite and lassitude in one case in a series of 300 patients. 

I do not hesitate to give Thiosulfil to a patient in whom there is a history of 
sensitivity to sulfa drugs. I have seen no cases of exanthemata, urticaria, emesis, 
fever, hematuria or crj’-staluria. 

The drug has been given with good results in the presence of urinary retention 
and severe uremia. At my suggestion it Avas given AAuth good results to control a 
secondarily infected eczema on the hands of a 7-year old boy Avith severe, acute 
nephritis and sensitiAuty to antibiotics. 

Earlj'^ experiments in rats indicate that large amounts of Thiosulfil can be 
placed in the abdominal cavity AAuthout subsequent evidence of peritoneal irrita¬ 
tion; 50 mg. were placed in the abdominal cavity of rats Aveighing 180 gm., the 
equiAmlent of 25 gm. in the abdomen of a man AA'eigloing 90 kilograms. 

1116 Summit Ave., Seattle 1, Wash. 
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RESULTS IN ARTIFICIAL INSEMINATION 
JOHN 0 ILUIVN 

From Dcparlmenls of Obsleincs and Gynecology, Stanford Umiersily Medical School 
San hranascOf Caltf 

Contrary to usual belief, human aitificial insemination has been practiced m 
the United States for nearly 100 yeais and its use is steadily increasing 
The first inseminations m this countrj -were performed by J Marion Sims' in 
18CG, i\ho inseminated si\ nomen artilicially a total of 55 times, with one lesiilt- 
ing pregnancy, which terminated m a spontaneous aboition 

In the ensuing 3 earn, rci 3 - little inscmm.ilioii was attempted, Roliledcr,- in 
1924, was onl 3 ' able to collect 127 cases with 52 pregnancies Englemaii," in 1928, 
brought the series up to 185 cases with 05 prcgimneies 

This report will consist of a comparison of icsiilts of AID using two different 
methods of insemination 

With the first method, the semen is instilled onto the cei\i\ with a Car 3 ’ can¬ 
nula The second method uses a rclati\cl 3 tight-fitting plastic cup, first described 
by Whitelaw ' 

In either case, the indications for performing AID lomam the same 1) The 
husband must be irreparabl 3 sterile 2) The wife’s pel\ ic organs must bo normal 

3) The w ife must ha\ e normally functioning tubes 4) She must o\ ulate noimally 
in a majority of her cycles 5) Both husband and wife must equall 3 ' dosiio this 
method of reproduction and both must understand the possible legal and psy¬ 
chological consequences 

I behe\e that again the preiequisites for insemination should be reviewed 
They are as follows 

1) Both wife and husband should be interviewed and the infertility of the 
husband determined 

2) The probable fertiht 3 ' of the w ifc must be determined 

3) There should be a “cooling off” period, an mteival during which the couple 
can review the pictme dispassionately and during which the ph 3 sicinn will see 
both husband and w ife and familiarize himself w itli the mental and psychological 
make up of the couple 

4) A careful selection of the donor is paramount The donor must remain 
0000500005 , and should nerer be a relative or fnend of husband 01 wife The 
donor must be fertile, abor e ai erage mentaU 3 and physically, wnth no hei editary 
diseases He should resemble the husband as closely as possible, lacially and 
physically and have an Rh factor compatible with that of the wife 

5) The specimens of semen should be obtained and delivered to the office as 

Head at annual meeting, Western Section of American Urological Association, San 
Francisco, April 27-30, 1953 

1 Sims, J M Clinical Notes on Uterine Surgerj, With Special Reference to the Man 
igenwnt of the Sterile Condition New York William Wood A Co , ISOG 

Rohleder, H Normale, Pathologischc und Kunstliche Befruchtung beim Menchen 
Berlin, 1924, p 204 

= Englemann, F Mm Wchnschr 7 1563 1928 

* Whitelaw, M J Use of the cervical cap to increase fertility in cases of 
ohgozoospermia Fert A Steril , 1 33-39,1950 
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Table 1 



TOTAL 

^UMBER 

INSEMINATIONS 

OLD METHOD 

i 

INSEinNATIONS 

NEW METHOD 

(plastic cup) 

Cases 

177 

50 


1 127 


Pregnancies 

134 

28 


106 


% Pregnancies 

75.7% 

56% 

i 83.3% 

Full-term deliveries . . 

84 



1 




Prcg j 

Not Preg 

Prcg ! 

Not Preg 

Inseminations , 

1199 

213 , 

226 

567 

193 

Average No. Inseminations 

G.81 1 

7.6 

10.28 

5.34 

9.19 

Cycles ' 

677 

104 1 

109 1 

349 1 

115 

Average No Cycles 

3 82 

3.71 

4.95 

3.29 

5.47 


soon as possible and in such a manner as to insure no possible meeting between 
donor and recipient. 

6) A written consent to the insemination, signed by both husband and wife, 
before a witness, is essential. 

The timing of the insemination is based on the patient’s previous menstrual 
records and on her basal body temperature readings. The attempt is made to 
inseminate on the drop in temperature, this being 14-15 da 5 '^s before the shortest 
expected period that the patient has recorded. Further inseminations are then 
performed, if necessary, on alternate daj'-s during the mid-cycle or on any other 
drop in temperature. 

The new technique of performing artificial insemination is very simple. The 
cervix and vagina are first cleaned and dried by wiping with a cotton pledget. 
On the first inseminations, cervical mucus is removed for study and a sperm 
penetration test performed. 

The semen is then placed in a plastic cup of correct size, and inserted into the 
vagina and over the cer\dx, where suction holds the cup in place. Care must be 
taken that none of the semen is spilled during insertion of the cup. The cup is 
slipped along the posterior wall of the vagina in a horizontal position, dome down, 
until the cervix is reached, where a slight added pressure posteriorly permits the 
cup to slip over the cervix. Thus the cup acts as a means of keeping the entire 
semen specimen in close contact with the cervical os. It is left here for 24-48 
hours, when it is removed either in the office by the phj'^sician or by the patient 
at home. If removed in the office, an examination of the cervical mucus is done 
and usually myriads of active sperm are found, even though up to 48 hours have 
elapsed since the insertion of the semen. 

In the total series, 177 women were inseminated with the semen of a selected 
donor, resulting in 134 pregnancies (75.7 per cent). 

In the first group of 50 cases, where the Cary cannula was used, a total of 28 
patients became pregnant (56 per cent). These include 36 previously reported by 
me® in 1946, plus 14 subsequent cases. 

5 Haman, J. 0.: Artificial insemination. Calif, liled., 68: 353, 1948. No. 5, May, 1948 
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Pregnancies 

Male. 

Female. 

Unknown. 

Miscarried.... 
Undelivered..., 
No pregnancies. 


51 

33 

4 

24 

22 

43 


(GO.71%) 
(39.297o) 

(17.9%) 


Total 


177 


The second group of 127 cases, in which the plastic cup was used, resulted in 
lOG pregnancies (S3.3 per cent) (tabic 1). I have used the plastic cup exclusively 
since 1948. 

It is interesting to note the diflercnce in the percentage of pregnancies between 
the two methods—50 per cent and 83.3 per cent. It is also of importance to note 
that the average number of inseminations, as well as the average number of cycles 
required for pregnancy, was materially lowered when the plastic cup was used. 

Another important feature is that no complications arose with the use of the 
plastic cup, whereas there were 5 complications (9.0 per cent) when tiie cannula 
was used. These complications included transient endometritis and 3 cases of 
acute pelvic inflammatory disease which required hospitalization, even though 
none of the semen was placed above the internal os. 

Of the 134 pregnancies, 51 (00.7 per cent) were male infants and 33 (39.3 per 
cent) females. Four cases were lost because of incomplete follow-up, 24 patients 
miscarried and 22 remain undelivered, (table 2). 

The average length of pregnanej' from the day of conception to that of delivery 
rvas 207.2 days; that for males 204.7 and females 270.5. 

Pregnancy followed a single insemination in 24 cases, and in 23 other cases, 
pregnancy follorved with insemination in only one cycle, making a total of 47 
patients that became pregnant in one menstrual cycle. The greatest number of 
inseminations performed on a patient who became pregnant was 34. Twenty- 
three patients received 10 or more inseminations before pregnancy occurred. 
There were no twins, moles or ectopic pregnancies. Two of the children were 
stillborn, though full term. One child was born with a hair-lip. Tivo patients re¬ 
quired cesarean sections. Two patients noiv have had four pregnancies each, four 
have had three, 24 have had two by this method of insemination and the remain¬ 
ing G6 have had a single pregnancy. 

The number of miscarriages in this series of artiflcial inseminations is about 
the same as reported for normal conceptions. Twenty-four of the 134 pregnancies 
rnisearned (17.9 per cent). This percentage parallels the number of spontaneous 
abortions that might be o.xpeeted in normal conceptions. Malpas® estimated an 
18 per cent fetal loss, Whitehouse’ 17.6 per cent, hlalP 20 per cent and Brunner 


7 'll Brit. Enip., 46: 932, I93S. 

* Mall, F. P.: Am. J. Anat., 22: 49, 1917 
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and Newton® 15.8 per cent in their series of fertile matings, while Cary*® reported 
10.6 per cent of miscarriages in his series of 66 successful AID’S. 

O\nilation was considered to be between the low point in the mid-cycle and the 
beginning of the sustained rise wlrich followed. Anj’- insemination that occurred 
on either of these two da 3 ^s, or the da}'’ before the drop, was considered to have 
been inseminated at the time of ovulation. In the successful cases, even though 
insemination on ovulation daj’’ was performed 434 times, onlj’’ 134 pregnancies 
resulted. Among those that did not become pregnant at all, 59 were inseminated 
130 times on o\’ulation day with no success. 

Seventy seven of the patients had regular cycles (varying four days or less) and 
of these, 64 became pregnant. Those patients whose cycles varied from 5 to 10 
days, of which there were 72, had 50 pregnancies and 28 patients who had cycles 
varying more than 11 days showed 20 pregnancies. 

A total of 63 donors were used during the series, some only once or twice, others 
more frequentty. Only 27 of these donors were successful in impregnating these 
potentially fertile women, even though all of the donors were considered to be 
normal fertile males by our present standards. Five donors were responsible for 
90 pregnacies, one donor siring 35, and another 22. There was no dehnite pattern 
of the results of the pregnancies. No one donor produced predominantly males 
or females and none was responsible for more than the average number of mis¬ 
carriages. The other 22 donors produced the remaining 44 successes. 

® Brunner, E. K. and Newton, L.; Am. J. Obst. and Gynec. 38: 82,_ 1939. 

Cary, W. H.; Results of artificial insemination with an extramarital specimen (semi¬ 
adoption). Am. J. Obst. & Gynec., 66; 727-732, 1948. 
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Table 3 


DWS PRFGVASCY OCCL’KRED 



10 


1 

ii 

u 

1 

16 


18 j 

19 

21 

23 

1 

Number of Pregnancies. 

2 

15 

IS 

23 

20 

22 

13 

0 


1 

2 

1 

1 


The day of insemination varied from day 9 to day 45 of the cycle. However, 
81 per cent of the inseminations worc perfoimed between day.s 11 and IG (fig. 1). 

The fruitful inseminations occurred most frequently on days 13, 14 and 15, 
these days accounting for over half of the pregnancies (table 3). No pregnancies 
occurred when insemination took place before the tenth day or after the twont}'- 
fourth day (fig. 2). 

The number of patients who became pregnant within three months of in¬ 
semination was 90, or C7.1 per cent of the total. Twentj'-four additional women, 
making a total of 114, were pregnant within G months (SG.2 per cent). 

There ivas also a difference between the two methods in this respect. Without 
the cup, IG, or 57.1 per cent, were pregnant in 3 months as against 74, or G9.8 
per cent, when the cup was used. 

No court in the U.S., Canada or Great Britain has any statutorj' law aimed at 
artificial insemination. 

The legitimacy of the child is presumed, as is all issue of a legal marriage. Only 
proof of the strongest character, by other persons, of the utter impossibility of 
the child's legitimacy can overcome this presumption. 

Under California laws (and those of most of the Western states), any child 
born of a marriage when the husband and wife are living together and the hus¬ 
band is not impotent, is presumed to be legitimate, and if the foregoing two 

no. OF 

2a FHECKAIICIES 

26 
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conditions are met, this presumption is conclusive and indisputable (Civil Code, 
Sec. 194; Code of Civil Procedure, Sec. 1962(5)). However, the hu-sband (or his 
descendants) has the right to offer proof that he was not cohabiting with his wife 
(as if he were “beyond the seas”) during the time of conception or that he was 
impotent. 

There is no agreed legal definition of this term, impotency, but several decisions 
involving the word seem to consider that impotency includes not onl 3 ' sterility 
but inability to copulate as well. 

The suggestion has been made that adoption would solve the problem of the 
legitimacy of the child. Under California law (Sec. 224, Calif. Civil Code) a 
legitimate child cannot be adopted without the consent of both of its parents, if 
they are alive at the time of the adoption. Since all children born in wedlock are 
indisputablj'- presumed to be legitimate, one would have the peculiar situation of 
the presumed parents attempting to adopt their own child. Therefore, the only 
natural assumption in that case would be that the husband was not the natural 
father of the child. 

The method protecting the patients, the doctor and, more important, the 
potential child, is practiced in my office in the following manner: 

Both husband and wdfe sign a consent giving permission to select a donor and 
to inseminate the wife, stating that they are livmg together as man and wife and 
that the husband is not impotent. Further, the couple understands that no 
guarantee is made that the patient will become pregnant, that she will cany to 
term or that there will be no malformation of the child. 

This consent is signed by both husband and wife before a witness (my secre¬ 
tary) and is then placed in the patient’s record. When the patient becomes 
pregnant, the consent is placed in an envelope in a safe deposit bo.v, with the 
following written on the envelope, “To be destroyed without opening in the event 
of my death.” 

The donor has no opportunity to see the patient and the patient no opportunity 
of seeing the donor. Most specimens are brought to the office bj' me or by a 
messenger. Onlj'- the donor’s number appears on the specimen bottle, and only 
the donor’s number and date of artificial insemination is written into the history. 

By using the foregoing methods, it has been possible to avoid emotional and 
legal complications to date. It is the most gratifying sensation in the world to see 
the parents bring the child to the office ( a procedure that I demand) and sec the 
expressions of pride and joy on their faces and hear from them the heartfelt 
gratitude to medical science that has made it possible for them to have such a 
wonderful child! 

SUMMARY 

The indications and prerequisites for insemination are reviewed. 

The technique of using the plastic cup is brieflj'' explained. 

The timing of the insemination is based on the basal bodj'’ temperature reading, 
the first insemination being performed 14-15 days before the shortest expected 
period. 

One hundred seventy seven cases of artificial insemination where a donor’s 
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semen was used is reported. One hundred thirty four pregnancies resulted from 
these inseminations (75.7 per cent). 

The series is divided into two groups, those inseminated bj' instilling the semen 
onto the cervix and into the vagina, and those cases where a plastic cup was 
used to hold the semen against the cer\’ix. With the old method, 56 per cent of 
the patients became pregnant and with the new method, 83.3 per cent of the 
patients v ere successfully inseminated. 

The number of inseminations and the number of C 3 'cles neccssaiy for pregnancy 
was materiallj' reduced when the plastic cup was used. 

The number of complications following inseminations was reduced to zero 
with the use of the cup. 

Pregnancy ensued in 24 cases following a single insemination. 

Thirty patients have had multiple pregnancies bj’ artificial insemination. 

The percentage of miscarriages (17.9 per cent) is about the same as expected 
in normal fertile matings. 

Even though insemination was performed on ovulation daj’ 501 times, only 
134 pregnancies resulted (23.7 per cent). 

Twentj' seven of 03 donors accounted for all of the pregnancies, one donor 
impregnating 35 women. 

Fruitful insemination occurred most frequentlj’ on daj's 13, 14 and 15; none 
before day 10 or after day 24. 

Artificial insemination offers tlic possibility of bearing their own children to 
wives whose husbands are unable to produce offspring. 

The use of the plastic cup is a valuable asset in artificial insemination. 

i90 Post Si., San Francisco 2, Calif. 
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TRILENE* ANALGESIA IN UROLOGY 
VICTOR A. POLITANO 

From the Department of Surgery, Division of Urology, the Duke University School of Medicine 

and Duke Hospital, Durham, N. C. 

The need for a safe, rapid, short analgesia devoid of the many unpleasant side 
effects commonly attributed to inhalation agents has long been recognized. 
Perhaps in no other branch of medicine except obstetrics is the need for such an 
agent more urgent than in Urology. The awareness of such a need prompted Dr. 
Young to write in his paper on self induction analgesia with nitrous oxide: 
“Cystoscopy, especially if prolonged for ureteral catheterization or endovesical 
operations, is occasionally a terrifying procedure.”^ The perception and response 
to painful stimuli vaiy with the individual and are influenced by many factors, 
such as age, sex, character, intelligence, apprehension or emotional state of the 
individual, and the nature of the disease. Emotionall^’^ stable individuals are 
inclined to be co-operative and show less outward reaction to pain, whereas those 
of excitable temperament often exhibit very violent reactions which are out of 
proportion to the painful stimuli. Apprehension ma}’’ increase the response to 
pain while diversion tends to reduce or minimize this response.- It is this indi¬ 
vidual variation that permits us to perform most of our urologic examinations 
with only a local anesthetic. The use of local anesthetic agents, of which there are 
many, is helpful but often inadequate for extensive or difficult urologic pro¬ 
cedures. In some instances urethral bleeding or individual sensitivit}'^ contra¬ 
indicate their use. Routine use of general or spinal anesthesia for office procedures 
is impractical, requiring the use of cumbersome equipment and trained per¬ 
sonnel. In addition, the hazards of general anesthesia must alwaj's be considered, 
and a period of prolonged recoverj’- must be provided. These factors make it 
almost mandatory for such patients to be hospitalized, thus adding the burden of 
hospital costs and loss of income to the individual. Routine use of anodynes is 
often unsatisfactory and unwise, particular^ in unaccompanied ambulatory 
patients. The constant search for an ideal anesthetic or analgesic agent led 
Hewer of England to investigate trichlorethylene.® The drug was previously used 
in the United States as an anesthetic agent by Strieker, Goldbladt, Warm, and 
Jackson in 1935.^ The results of their study were inconclusive as is evident by 
a statement by the Council of Pharmacy and Chemistry of the American Medical 
Association in 1936 that “the case has not been completely made out” for the 
usefulness of the drug as a complete anesthetic agent.® Commercial grades of 

Read at annual meeting, Southeastern Section of American Urological Association, 
Havana, Cuba, March 26-29, 1953. 

* Trilene (trichlorethjdene) is a registered trade mark of Ayerst, McKenna and Harrison, 
Ltd., New York, N. Y. 

* Young, H. H.: J. Urol., 41: 95, 1939. 

Pickrell, K., Metzger, J., Wilde, N. J., Broadbent, T. R. and Edwards, B. F.; Plastic 
and Recon. Surg., 6: 142, 1950. 

^ Hewer, C. L.: Brit. Med. J., 1: 924, 1941. 

■' Strieker, C., Goldbladt, S., Warm, I. S. and Jackson, D. E.; Curr. Res. Anaesth., 14: 
68, 1935. 

® Preliminary report of Council on Pharmacy and Chemistry, J. A. M. A., 107: 1302, 
1936. 
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tuchlorcthj lenc lia\ e been used in the dr3' cleaning industry and as a solvent for 
gieases foi many jcais Thcso must not be used as an analgesic agent because of 
impuuties vlucli can gi\e use to toxic sj'mptoms such as lomiting, vcitigo, 
optic neuritis, and none palsj’® Tiiicne is trichloiethjlcno puiiflcd and made 
suitable for aiicsthesia 

cm MiSTnx 

Tnchlorethj’lenc is a volatile liquid with an odoi icsembhng chloioform Its 
chemical formula is ChCl C Cb It has a specific giaiitj’ of 1 47 and a boiling 
lange of 86 to 88 degiees C It is praclicallj' -water insoluble and is not inflam¬ 
mable when mixed iiith an}- portion of airat oidiimry tompciatnies and picssuio 

PIUIIMXCOLOGX 

The effects of Trileno on the ccntial ncixous sj-stcm aio characterircd by a 
marked and lapid degree of analgesia which renders the diiig useful foi many 
mmol piocedures This is followed bv loss of consciousness wliuli is legained in 
a matter of seconds if low concentrations ha\e been used This rapid letiirn to 
consciousness and mental claiitj- permits the patient to be ambulator}' and in 
command of all his faculties within a few minutes Its effect on blood picssiire is 
usually negligible Caidiac airh}thmias aie common when Tiilenc is used in 
high concentrations, but aie uncommon when utihred in analgesic amounts 
Brad}caidia, a piccuisor of caidiac arrhythmias, indicates increased xagal tone 
due to excessiv e amounts of Trilene ’ Tach} pnea is also a sign of excessn e x apor 
concentiations Biad}cardia and tachxpnea demand that the concentiations 
of \apoi be reduced In contrast, simple hypoipnoa icflects only the patient’s 
lesponse to intense stimulation Body metabolism is xery slightly affected, if at 
all Giatifying to urologists is the absence of any demoiistiable renal damage 
pioduced by this drug’ Salivation oi mucous secietions me not appreciably 
incieased, making pre anesthetic diugs unncccssaiy Bleeding and clotting time 
are unaffected 

CUMCXL USE 

During the past two years we liax-e used Trileno m oxei 100 selected cases, to 
deteimine the efficacy of this drug as an analgesic agent for x-arious urologic 
proceduies Most of those x\ eie tieatcd as out patients in w bom general anesthesia 
or heaxy sedation was not piacticablc oi adxnsable These particulai patients 
weie selected because a customarily painful oi difficult procedure xxas antici¬ 
pated In most cases, no special premedication was used We have used Trilene 
in performing the follow mg proceduies urethial dilatations, cystoscopy, cystos¬ 
copy and ureteral cathetei ization oi dilatation, manipulation of ureteral calculi, 
ureteial meatotomy, uicthral mcatotomy, transurethi al htholapaxy, biopsy of 
bladdei tumor, incision and drainage of perinephric abscess, cystoscopic extinc¬ 
tion of foreign body from bladder, removal and replacement of suprapubic mush¬ 
room catheters (See table 1) 

•Hewer, CL Proc Roj Soc Med , 36-463, 1943 

’ 1 ’ Stephen, C R, md Searles, P W Evaluation of tnchlorethylene as an 

anesthetic and analgesic agent In publication 
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Table 1, Urologic -procedures under Trilene 


1 

PROCEDURE 

.] 

XO. CASES 

ACE SPAS* 

Unsatis¬ 

factory* 

RESULTS 

Good 

E.^ccllcnt 

Urethral dilatation. 

50 

12-71 

2 

15 

33 

Diagnostic cystoscopj-. 

20 

13-74 

2 

4 

14 

Retrograde pvelograph 3 '. 

14 

10-71 


5 

9 

Ureteral dilatation. 

4 

34-59 

1 


3 

IManipulation of ureteral calculi. 

3 

21-45 


1 

2 

Ureteral meatotomv. 

4 

21-67 


1 

3 

Urethral meatotomj-. 

2 

27, 44 



2 

Changing of suprapubic catheters . 

5 

13-23 



0 

Transurethral litholapaxj-. 

2 

48, 49 


1 

1 

Extraction of foreign bod}’ from blad- 






der. 

3 

50-71 



3 

Biopsv of bladder tumor. 

2 

32, 54 



2 

Incision & drainage of perinephric ab- 






scess. 

1 

28 



1 

Difficult catheterization. 

2 

48, 68 


1 

1 


* Unsatisfactory results were attributed to instrumentation before proper analgesia. 


METHOD OF ADMINISTRATION 

In all instances the dmg was self-administrated with a Duke Trilene inhaler 
(fig. 1). The patient was instructed in the use of the inhaler, the purpose to be 
accomphshed its use and the correct positioning of the mask on the face. The 
dial indicator was set at the mark 3 so that the concentration of Trilene vapor 



Fig. 1. Duke Trilene inhaler 
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received ivoiild be no greater than 0.0 volumes per cent.* He wa.s allowed to take a 
few shallow inspirations in order to familiarize himself lyith the odor. He was 
assured he would not lose complete consciousness, but with the proper use of the 
inhaler, would be relieved of pain. We advised the patient to begin using the 
inhaler at the moment he was draped and during the interval in which we were 
preparing the cystoscope or other instruments for use. This allows approximately 
one to two minutes of inhalation prior to instrumentation. It is ncco.ssary to 
emphasize this point. The patient must have taken 20 to 30 inspirations before 
satisfactory analgesia is obtained. Painful stimulation before proper analgesia 
often causes the patient to become vociferous and unndy due to loss of inhibi¬ 
tions. Occasionally, with insufficient analgesia, a patient may exhibit a tonic 
contraction of extensor muscles as a result of painful stimulation. This reaction 
may be obviated by allowing adequate inhalation of Trilene before further 
instrumentation. By this routine of administration the patient is usually con¬ 
scious and responsive and can co-operate throughout the procedure. If deep 
analgesia with loss of consciousness occurs, the hand and mask will drop away 
from the face allowing approximately two minutes more of painless instrumenta¬ 
tion. By this method recovery of all cerebral functions occurs within a few 
minutes. Those patients were chocked for mental clarity by the use of simple 
mathematical problems and sense of direction. They were instructed to walk a 
straight line for sense of balance and in all instances were found to bo in com¬ 
plete control of all faculties within a matter of five minutes or less. 


ODSEnVATIONS 


From the physician’s viewpoint, Trilene produces a rapid and marked anal¬ 
gesia and amnesia with minimal side effects. The simplicity and ease of adminis¬ 
tration eliminate the cost of cumbersome equipment or additional pemonnel. 
There is no excitement stage during induction. Premedication is unnecessary. The 
patient may be treated on an ambulatory basis and may leave the office within 
fifteen minutes. The occasional failures eneountcred have been duo to improper 
or insufficient instnictions in the use of the inhaler and hurried instrumentation 
before proper analgesia. 

From the patient’s viewpoint, Trilene has a pleasant odor. He possesses in his 
hands an agent to use at his discretion which will eliminate pain. It is devoid of 
many of the effects of other inhalation agents. It eliminates long recovery periods 
or possible hospitalization and generally simplifies the patient’s visit to the 
urologist’s office. The following eases and remarks are typical of the patients’ 
responses to the use of Trilene. 

M. S., aged 43, a white man, had multiple dense urethral strictures previously 
requiring dilatation under spinal or general anesthesia. He remarked that 
instruments had been passed by at least thirty different doctors and he regarded 
this instrumentation the easiest he had experienced. The patient has been retum- 


rtQ t^arlington, L. N., Nowill, \V. K. and Stephen, C. R.; Anesthesiology, 14: 

oo, lu53. 
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ing at regular intervals to the clinic for urethral dilatations and each time re¬ 
quests the Trilene mask. 

B. S., aged 44, a white man, had two previous attempts at cystoscopy: the 
first under local anesthesia; the second with the use of 100 mg. Demerol and 0.1 g. 
sodium phenobarbital. Each time the attempted cystoscopy had to be discon¬ 
tinued because of pain. He has subsequently undergone cystoscopy twice, each 
time under Trilene and with complete freedom from pain. His reaction was that 
he could never have tolerated the procedure without the use of Trilene. In¬ 
terestingly enough, this patient never lost consciousness, responded, and co¬ 
operated well throughout the procedures. 

O. Y., aged 28, a Negress, was emaciated and debilitated from a long-standing 
perinephric abscess and considered by the anesthetist a poor anesthetic and 
operative risk. The perinephric abscess was incised and drained with breaking up 
of perirenal adhesions under the influence of Trilene. She complained somewhat 
during the procedure but had no recollection of pain after it was completed. 

These are a verj'^ few typical examples of the patients’ responses to the use of 
Trilene inhalation analgesia. 

SUMMARY AND CONCLUSION 

Trilene has been used in over one hundred urologic cases involving thirteen 
different urologic procedures with gratifying results. No alarming side effects have 
been observed. It possesses the following advantages: 

1) Simplicit}’’ and ease of administration 

2) Rapid induction and awakening 

3) Marked analgesia and amnesia 

4) Pleasant odor 

5) Minimal side effects 

6) Absence of excitement phase during induction 

7) With momentar 3 " loss of consciousness, the mask falls from the face insuring 
maximum safety 

8) Premedication, either local or systemic, is entirety unnecessar 3 ’- 

9) Inexpensive 

10) Marked assurance to the psyche 

Prolonged or extensive surgical procedures do not come within the scope of 
Trilene analgesia and should be performed under the usual methods of surgical 
anesthesia. 

It has been postulated that the ideal analgesic or anesthetic is one which is 
safe and complete and from which recovery is quick. It should be associated with 
minimal psychic trauma during and after induction follmved by few if any side 
effects or complications. Trilene fulfills these qualifications as an analgesic agent. 

Acknowledgment: My appreciation is expressed to W. K. Nowill and C. R- 
Stephen, Division of Anesthesia, Duke University for their friendlj’’ help and 
suggestions. 
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COMMON HAZARDS OF X-RAA^ DIAGNOSIS IN 
UROLOGIC PRACTICE; THEIR RECOGNITION AND REDUCTION 
R. S. CLAYTON, PAUL 11. GOODAfAN and W. LESLII3 BUSH 
From the Department of Rorfiology, Parhland Memorial Hospital, Dallas, Texas 

Since diagnostic x-rays arc capable of causing serious injury,’■- \irologis(.s 
should be aware of the risks involved in their use and should know how to pro¬ 
tect patients, technicians, and themselves. Injury can bo manifested by 1) 
anemia or leukopenia, 2) leukemia, 3) increased mutation rates, -1) fetal injury, 
5) skin changes. Leukemia is reported to be nine times ns frequent in radiolo¬ 
gists as in nonradiologists.’ The prospect of ever wider use of x-ray in Urology 
emphasizes the need for the urologist to utilize all safety precautions. 

Total exposure during a day’s work or a lifetime should be kept ns low ns 
possible, not merely below the current “maximum permissible exposure.’’ 'J’his 
limit was lowered to one-half the previous value onlj’ four years ago, and it may 
be reduced still further in the future. 

For details eoncerning radiation intensities about diagnostic x-ray C(|uil)ment, 
the reader is referred to many e.xcclicnt studies.’- *- ’• * 

Max-imum permissible total body cxpo.surc is now 0.3 roentgen (r), or 300 
milliroentgens (mr), per week. This is 50 mr per day for regular workers in radia¬ 
tion.-' One milliroontgen is 1/lOOOth roentgen. 

With a filter of 1.0 mm. aluminum in the primary beam, the patient's skin 
may receive from 0.5-1.5 r per expo.surc for a plain x-ray of the kidneys, ureinrs 
and bladder to 2a r tor a lateral view of the pelvis. Without filter, the exposures 
are almost double. Scattered radiation from the patient is Ic.ss intcn.se but may 
be more penetrating than the primary beam. It must be remembered, however, 
that daily exposure to scattered radiation can result in much higher do-sage to 
the doctor and technician than the patient reccive.s from the primary x-ray 
beam at inten-als separated by months or years. Measures which will reduce 
exposure of all concerned to reasonably low levels are simple, require liltle time 
or expense, and pay enoi-mous benefits in safety and peace of mind. 


Read at annual meeting. South Central Section of American Urologieal AHsociatioii, 
Kansas City, .Mo. September 21-23, 1933. 

‘ Alossbcrg, H.: Platelet value.? in personnel engaged in roongten diagnostic worJ- 

Acta Racl'ologica, 34: 180-192,1050. 

. . Sven, Larsson, Lars-Eric, and Eklund, Lennart; Some cases of radj/iffon 

injury in radiologic work. Acta Radiologica, 33:370-387,1950. 

^ Eeukemia in radiologists in a twenty year period. A. J. M. He,. 220' 

Aioo, lyoO. ' 

of Standards Handbook 41. Medical X-Hay Protection Ctf to Tu./t 
Million VoUh. National Committee on Radiation Protection, United Staten Door /,[ 

merce, March flO, 1010 . i,om- 

* Sorrciitino, JoHcnli and Yalow, Rosalvn. A nomogram for dose iloU'ruuo-oU.i.u 
diagnostic roentgenology. Radiology, 66 : 748-753, 1950. in 

Rad!, 2^: ^^‘diation from diagnostic x-ray UrU, J, 

■' Ritter, V. \y Warren, S. R., and Pendergrass, E. P.: Roentgen do-tj- thi'it -^A.. 
procedures. H/nHoIogy, 69: 23S-251,1952. _ 

® Martin, .J, H.; Radiation doses received by the skin of a patient ihu',, / » t' t 

nostic x-ray examinations. Brit. J. Rad., 20:279-283, 1947. 

^ Trout, E. }),^ Kelley, J. P., and Cathey, G. A.: The use of filler? o. 4 .,.. 

^^posuro to tlifr patient in diagnostic roentgenoIog 3 ’'. A. J. Roent i 
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The purpose of this paper is to point out the principal causes of overexposure 
to x-radiation in diagnostic Urology and to outline practical measures to reduce 
such hazards to a minimum. The principal dangers are from; 1) exposure to the 
primarj'^ x-ray beam, 2) exposure to scattered radiation from the patient, 3) 
unfiltered primar 3 ^ x-ray beam, 4) unlimited primaiy x-ra}^ beam, 5) failure to 
emplo 3 " radiation shields, 6) defective tubehead protection, 7) high MaS.-low 
KvP. techniques and 8) failure to measure actual radiation received. 

Observation of the following principles will reduce the hazard to ver 3 '- low 
levels. 

1 . XeA'er allow 303 * part of the technician or urologist to be exposed to the 
primaiy x-ra 3 ^ beam unless absolutel 3 ’^ necessar 3 ’’. When exposure is unavoid¬ 
able, lead impregnated aprons and gloves .should be worn. 

2. Sta 3 ’- as far from the patient as possible, preferabb’' outside the room, during 
actual x-ra 3 ' exposures. An 3 mne inside the x-ra 3 '^ room should be behind a lead 



Fig. 1. A., diagram illustrating usual arrangement for retrograde pyelographj', cj’stog- 
raphy, etc. Dotted line sliows x-raj' beam without diaphragm. Shaded area represents x-raj 
beam with diaphragm. B, illustrating relation of x-raj' beam to technician standing beside 
urographic table. Dotted line shows x-ray beam without diaphragm. Shaded area represents 
x-ray beam with diaphragm. 
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protective screen. AVhen contrast medium must be injected during the actual 
exposure, keep as far away as possible. If this occurs frequently, a protective 
apron should be worn or a screen employed. 

3. Filter the primary x-ray beam with 2.0 mm. aluminum mounted per¬ 
manently in the tubehoad (fig. 1). This simple device reduces skin exposure to 
the patient about 75 per cent at medium kilovoltages, while requiring an increase 
of only 15-20 per cent in technique. Scattered intensities will bo reduced also. 

4. Limit the primary .x-ray beam with a lead diaphragm (fig. 1). The beam 
should barely exceed the dimensions of a 14 b 3 ’ 17 inch film at the buck 3 ' tra 3 ' 
level. Emplo 3 ' cones with smaller film sizes. 

5. Stay behind a radiation shield if inside the x-rn 3 ' room during an exposure. 
A smaller screen can be used ver 3 ' olTectivel 3 ' b 3 ' the urologist when ho must 
remain nearer the patient. Never permit initiation of x-ra 3 ’ exposures with the 
bucky trip-string while standing 1 ) 3 ' the x-rn 3 ' table. 

G. Completeness of tubehoad protection against stra 3 ’ radiation is easily 
checked by surrounding the tubehoad with cassettes, closing the useful aperture 
nfith lead, and making an exposure. Actual transmission in milliroentgens must 
be determined with a radiation surve 3 ’ meter. 

7. High KvP.-low MaS. techniques reduce exposure to the patient compared 
to low KvP.-high MaS. techniques. 

8. Use dental film badges routinely. This is a simple but effective objective 
check on the adequac 3 ' ofprotective measures. It enco\irages safet 3 ’ conscious¬ 
ness and is definite evidence that exposure has or has not been low. 

A film badge is made 1)3' fastening a lead number to the front of a dental film 
ivith adhesive tape. The badge is worn face outward on the clotliing of the chest 
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or abdomen, fastened with a safety pin. After one or two weeks, depending on 
volume of work done, the film is developed in regular x-ray solutions with an 
unexposed film as a control. 

From 10 to 15 milhroentgens is required to blacken the film to a barely per¬ 
ceptible degree. Figure 2 illustrates dental films exposed to 50, 100, 300, 600, 
1,300, and 2,600 milhroentgens. These are maximum permissible exposures for 
1 day, 2 days, 1 week, 2 weeks, 1 month, and 2 months, respectively. The lower 
border of each film was shielded with lead and thus shows no radiation effect. 
The method is not quantitative except in a broad sense.^® However, if the degree 
of blackening in one week or two weeks is distinctly less than that resulting from 
50 mr, or one day’s limit, it is obvious that exposure has been well below maxi¬ 
mum levels. A definite medium or dark gray fog is clear warning of excessive 
exposure although not necessarily above maximum permissible. Defective sliield- 
ing or careless violation of safety routines usually will account for the exposure. 

Film badges are w'orn the first full work week of each month as a routine in 
the Department of Radiology, Parkland Hospital, Dallas, Texas by everyone 
working with or near x-ray machines. More than 100,000 diagnostic x-ray ex¬ 
posures are made per year, yet it is rare to find any perceptible exposure of a 
dental film. 

If these safety practices are followed carefully, no harm to patients, physicians, 
or their assistants should occur. 


SUMMAKY 

The possibility of injury from diagnostic x-rays in the practice of Urology is 
discussed. 

The principal factors responsible for excessive radiation exposure are given. 

Simple, effective means to reduce radiation hazards are outlined. 

Routine use of film badges to indicate actual radiation exposure is recom¬ 
mended. 

’“Tochilin, E., Davis, R. H. and Clifford, J. A.: Calibrated Roentgen-ray film badge 
dosimeter. Am. J. Roent. & Rad. Ther., 64: 476^88, 1950. 
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ADRENAL INSUFFICIENCY AS RELATED TO SURGICAL SHOCK 
ROBERT S. HOTCHKISS and SYDNEY GORDON 

From the Department of Urologyy New York University Post Graduate Medical Schools and 
Department of Urology {FourthDivision) Bellevue Hospital, New York, N. Y, 

The hazards of surgery are well appreciated in relation to patients having 
known adrenal insufficiency, such as Addison’s disease.* Certain effective 
precautions are taken to prepare for and combat the shook and electrolytic 
imbalance that are to be anticipated. Acute adrenal cortical insufficiency, 
moreover, may also occur as a serious postoperative complication in patients not 
previously known to have adrenal disease. Such a distressed patient may fail to 
survive if the hypo-adrenalism remains unconsidcred and unrecognized, for the 
essential therapy will not be supplied. For reasons to be given, we believe the 
urologist should be particularly alert to the possibility of acute adrenal insuf¬ 
ficiency developing incident to the stress of an operation. 

The clues for the diagnosis and the rationale of treatment of hypo-adrenalism 
are based upon the principles of adrenal physiology. It would therefore be ap¬ 
propriate to review the hypothalamus pituitary adrenal cortical axis for this 
neuro-endocrine complex is concerned with stress and the physiologic reactions 
thereto. 


rHVSIOLOQY 

The hypothalamus receives and responds to the stimuli of stress thereby re¬ 
leasing the corticotrophin hormone (ACTH). See figure 1. ACTH, in turn, is 
responsible for the elaboration of three groups of steroid hormones in the cortex 
of the adrenal glands. The stress phenomenon concerns principally the mineral 
corticoid group, of which desoxycorticosterone is an important member, for 
salt and water metabolism is profoundly affected by this group. A second group 
of adrenal hormones, designated as the glucocorticoids, are concerned primarily 
with the metabolism of fat and the conversion of protein to carbohydrates. In 
their absence the organism must rely completely on carbohydrate stores with a 
consequent depletion of the glycogen content of the liver. A third group of 
adrenal hormones is known as the androgenic steroids, but their functions are 
not particularly germane to the topic under discussion. 

The effects of adrenalectomy in the experimental animal are well known. 
Comparable physiologic alterations develop in the postoperative patient if there 
IS an inadequate release of cortieoids in response to the stress of surgery. The 
primary changes noted in acute adrenal insufficiency precipitated by surgical 
stress are: a) an immediate, rapid, loss of sodium and chloride from the blood 
serum with concomitant increase in their concentration in the urine; and b) a 
marked decrease in the vascular space with consequent hypotension and a 
decreasing urinary output terminating in anuria. 

Accepted for publication February 18, 1954. 

Diagnosis and Treatment of Adrenal InsufBciency. Springfield, Ill.: 
Dharlea C. Thomas, Publisber. 
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HYPOTHALMUS-PITUITARY-ADRENAL CORTICAL AXIS 



The equilibrium between serum sodium, intracellular sodium, and the urinary 
excretion of sodirun is partly dependent upon the mineral corticoids and the 
antidiuretic hormone of the pituitary. The antidiuretic hormone remains un¬ 
opposed if the mineral corticoids are not provided thereby producing an oliguria. 
Water shifts from the vascular space into the interstitial and cellular compart¬ 
ments of the body.2‘^ See figure 2. Hypotension ensues and contributes to the 
reduced production of urine by diminished renal blood flow. These violent 
physiologic disturbances are augmented by loss of serum sodium due to increased 
excretion into the urine. The serum potassium and serum urea nitrogen increase, 
presumably because of reduced renal clearance. 

The degree of shock is dependent, in the norm, upon the magnitude of the 
stress. The compensatory output of corticoids during the recovery phase is 
regulated by the requirements necessary to restore the body equilibrium. If 
these hormones are not available in sufficient amoimts, such as in adrenal 
insufficiency, DCA may be administered as a substitute. Salt is then retained, 
water shifts back from the cells to the vascular space, the blood volume is 
restored, the blood pressure rises and diuresis is precipitated, for the adrenal 
hormones now oppose the pituitary antidiuretic hormone. With resumption of 
renal function there is increased clearance of potassium and urea, allowing a 
return to normal blood levels. The glucocorticoids (cortisone) have a relative 
minor effect upon the regulation of salt and water as compared to the mineral 
corticoids (DCA). Nevertheless, if cortisone is given in excessive amounts over 
a period of time, salt and water will be retained in the body. 

It is quite apparent that a valuable purpose would be served if some simple 
test could be applied to appraise the rehability of the adrenals to produce 
sufficient corticoids to defend the body adequately against the stress of a 
contemplated surgical procedure. It must be borne in mind that failure to respond 

* Loeb, R. F.: Bull. N. Y. Academy of Med., 18:263-270,1942. 

s Harrop, G. A.: Bull. Johns Hop. Hosp. 69:11-23,1936, 

* Smith, Homer: The Kidney. New York: Oxford University Press, 1951. 
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may occur at any of the three levels of the hypothalmus-pituitary-adrenal axis. 
There are no chemical tests to evaluate the hypothalmic area. At present there 
is no specific differentiating test for pituitary insufficiency. Formerly, a test for 
pituitary function was used based upon the premise that epinephrine acted 
upon the hypothalmus thereby stimulatingthe pituitary to release corticotrophin. 
The adrenals, in turn, were then activated causing a fall in the circulating 
eosinophilesfrom the previously determined control levels. Pituitary insufficiency 
was inferred if this drop in eosinophiles failed to develop but was obtained by 
exogenously administered ACTH. Recent studies in bilaterally adrenalectomized 
man have shown, however, that epinephrine is capable of producing eosinopenia 
in the absence of adrenal cortical tissue, thus invalidating the test. 

A number of tests have been advocated to determine the capacity of the 
adrenal cortex to respond to corticotrophin. These have included determination 
of the 17-ketosteroids and the neutral reducing lipids (ll-oxysteroids). The 
measurement of the 17-ketosteroids urinary output includes the androgenic 
precursors from both the adrenals and testes and therefore is not an indicator 
for the adrenal alone. On the other hand, the ll-oxysteroids reflect the production 
of the glucocorticoids which arise only from the adrenals and probably indicate 
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the total corticoid potentials of the adrenals. Adrenal cortical insufficiency may 
be detected by a clinical test utilizing these principles. Following the intravenous 
administration of twenty U.S.P. units of ACTH there is an increase in the 
17-ketosteroid urinary excretion of , ten to fifteen milligrams (10-15 mg.) above 
the control level. This is accompanied by a fall of at least eighty-five per cent 
of the circulating eosinophiles from control levels. Failure to secure these 
responses indicates primary adrenal cortical insufficiency.®' ® 

Two other clinical tests of proven value have been employed to diagnose 
hypo-adrenalism. The Robinson-Kepler-Power water test employs the principle 
that anindividual with hypo-adrenalism excretes less urine followingthe ingestion 
of a large quantity of water than does a normal. An intake of 1500 cc water over 
a 40 minute period will normally result in the excretion of 1200 cc urine during 
the ensuing 5 hours. A person with Addison’s disease is unable to develop 
diuresis because of unopposed action to the antidiuretic hormone and accordingly 
will excrete less than 800 cc within that time. The "Salt Deprivation Test” 
operates upon the fact that an individual with Addison’s disease continues to 
lose salt via the kidney even though he is deprived of dietaiy sodium. The 
normal person promptly reduces the amount of excreted salt to conserve his 
endogenous supply. Within two to six days a crisis will develop in hypo- 
adrenalism due to salt deficiency, whereas the absence of such a response in a 
suspected patient makes the diagnosis of Addison’s disease untenable.’^ 

The foregoing tests are designed to diagnose adrenal insufficiency before an 
actual crisis develops. Often, however, the surgeon is confronted with un¬ 
explained postoperative shock which does not respond to the usual methods of 
treatment and one may well suspect that the stress of the operation has pre¬ 
cipitated adrenal cortical failure. The diagnosis may be supported by four 
findings: 1) marked hypotension, 2) low blood serum sodium, 3) low blood serum 
chloride and 4) low carbon dioxide combining power. The serum sodium and 
chloride determinations are valuable indicators of adrenal function but the 
diagnosis of hypo-adrenalism cannot be rejected if normal levels are encountered. 
The hemoconcentration accompanying the adrenal crisis may mask the actual 
loss of total serum electrolytes by virtue to higher concentration per unit of 
blood serum. Furthermore normal levels of these electrolytes may prevail in 
the presence of adrenal insufficiency unaggravated by the stress of surgery, so 
that serum sodium and chloride determinations prior to surgery are not effective 
"screening” procedures. 

How then is it possible to prepare for a crisis or diagnose adrenal insufficiency 
if suspected as a postoperative catastrophe? One or more of the foregoing clinical 
tests may be employed prior to surgery and appropriate prophylactic treatment 
begun, if indicated. If unexplained shock develops following surgery which is 
refractory to usual supportive therapy, substitution adrenal therapy may be a 
life saving measure. Low blood serum sodium chloride and base are valuable 
aids to support such an assumption. 

‘ Thorn, G. W.: J. Clin. Endocrinol., 13; 614-616,1953. 

* Thorn, G. W.; J. Clin. Endocrinol., 13:604-613,1953. 

’’ Soffer, L. J.: Bull. N. Y. Acad. Med., 29:101-103,1953. 
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It is of advantage to know what type of patient may develop a crisis after 
an operation. Such might be encountered in one of the following groups. 

1) Patients subjected to an o.\tensive surgical procedure. 

2) Senile patients with chronic debilitating disease. 

3) Psychotic patients. 

4) Patients who have urologic disorders. 

5) Patients who have been treated with cortisone, hydrocortisone, and/or 
corticotrophin. 

1) Extensive surgical procedures. Zimmerman made observations on two 
groups of patients and recorded results which he attributed to be due to dif¬ 
ferences in cortical responses to stress.* Operations which ordinarily do not 
produce shock were compared with extensive procedures. Patients who had 
drastic surgery demonstrated a prolonged fall in serum sodium and chlorides, 
whereas the changes were less marked when the operation was not severe. He 
concluded that unusually severe operative stress may exliaust the adrenals, 
producing a period of relative adrenal insufficiency. 

2) Senile patients with chronic debilitating disease. With advancing age the 
17-ketosteroid output decreases. Bonner has shown that a decreased uric acid 
response to corticotrophin is to be expected in aged and debilitated patients.* 
Selye has referred to patients in the advanced age group as having poor adapta¬ 
tion to chronic stress. The conclusion drawn from these studies is that this group 
of patients has subclinical adrenal insufficiency.'*-’* 

3) Psychotic patients. The psychotic patient has been extensively studied in 
terms of adrenal activity. Pincus and Hoaglund reported 72 per cent hypo- 
responsitivity in schizophrenia, using the indices previously mentioned.'*'”’ The 
deficiency was thought to be localized to the adrenal cortex and was not of 
pituitary origin. Grunebaura confirmed their work utilizing studies on the salt 
content of sweat.'® The high perspiratory sodium indicates a deficiency of the 
adrenals in the regulation of salt in psychotic patients. 

4) Patients who have urological disorders. Special situations confront the 
urologist in surgical care in addition to the common problem of age and debilita¬ 
tion. Patients who have had previous renal surgerj’ may have suffered un¬ 
recognized but irreparable damage to the corresponding adrenal incident to 
manipulation of the kidney. The accidental removal of an adrenal is possible 
during difficult nephrectomy. If surgery becomes necessary on the remaining or 
unoperated kidney the solitarj' adrenal might also be traumatized so that its 
function is impaired during the immediate postoperative period. Furthermore, 


* Zimmerman, B.: Surgical Forum. Philadelphia: W. S. Saunders Co., 1951. 

Geriatrics, 6: 203-207, 1050. 

,, Kowalewski Jt.: J. Gerontology, 6:222-225,1950. 

,, Gpldsieher, J. W.: Gerontology, 7 : 47-53,1952. 

,! T'miras, P.; Geriatries, 4: 225-229, 1949. 

‘Pincus, G.: Am. J. Psych., 106: 651-659,1950. 

■ • - - ■ ■■ 1946 . 

1949. 

‘ 1946. 


-88,1949. 

curol. & Psych., 63: 444-452,1950. 
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unilateral congenital absence of the adrenal presents an uncommon but definite 
hazard during kidney operations. Metastatic carcinoma of the prostate has been 
known to replace both adrenals and extensive involvement of the adrenals by 
tuberculosis is always a possibility when the tuberculosis of the genito-urinary 
organs requires surgery. Atrophy of the contralateral adrenal in instances of ad¬ 
renal tumor is so well known that further comment is unnecessary. Two common 
practices deserve attention in relation to urologic patients. The custom of forcing 
fluids after operation may constitute a most effective Robinson-Kepler-Power 
water test in the aged patient with hyporesponsive adrenals. Significant water 
retention due to the unopposed action of the antidiuretic hormone may result. 
Secondly, the urologist often withholds parenteral saline during the first few 
postoperative days, for good reason, with patients having cardiac disease. Salt 
deprivation coupled with adrenal exhaustion may produce a crisis as described 
in the salt deprivation test for Addison’s disease. 

5) Patients who have been treated with cortisone, hydrocortisone and for cortico- 
trophin. There is considerable evidence to support the view that the therapeutic 
administration of adrenal cortical hormones may suppress adrenal function and 
induce atrophy. Corticotrophin and cortisone also may produce histologic altera¬ 
tions in the pituitary gland impairing the production of endogenous corticotrophin. 
These atrophic changes may lead to acute adrenal cortical insufficiency in the 
face of sufficient stress, such as an operation. Salassa and associates conclude 
that “any patient who has received sufficient cortisone ivithin three to six 
months should receive prophylactic therapy,” before an operation."® Adrenal 
suppression may occur with a minimal dosage after only 5 days of treatment 
and render the individual susceptible to a crisis long after the treatment has 
been discontinued. Consequently, all patients who have had prior treatment 
with these hormones should, at least, be observed with greatest care and treated 
promptly if signs of hypo-adrenahsm develop following an operation. 

ILtiHSTEATTVE CASES 

The following case studies are presented as examples of proven adrenal 
insufficiency or, as illustrations of severe shock following stress apparently 
relieved by substitution therapy. 

Case 1. Admission No. 10140 (1947) Bellevue Hospital. A 72 year old man 
was admitted to the Department of Urology, Bellevue Hospital in 1947 with a 
diagnosis of recurrent bladder tumor. He had had numerous admissions for 
transurethral fulguration of this lesion, but had consistently refused more 
extensive surgery. His blood pressure on admission was 150/90. The physical 
exa m i n ation was essentially negative. Cystoscopy on this admission revealed a 
sessile neoplastic lesion. A cystotomy was done and the tumor was fulgurated by 
electrocautery. During the operation unexplained shock developed and the 
patient’s blood pressure fell to 80/50. He failed to respond to the usual therapy 
for surgical shock and expired within thirty hours after operation without 

» Salassa, R. M.: J.A.M.A., 162:1509-1516,1953. 
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having regained consciousness. His blood pressure remained at shook levels 
until his death. 

Autopsy revealed complete replacement of both adrenals by metastatic tumor. 
The para-aortic glands were similarly involved. 

Comment: This proven case of adrenal insufficiency was completely un¬ 
suspected prior to operation. Adequate treatment to reverse the insufficiency 
was unavailable at that time. 

Case 8. Admission No. 82113 (1951) Bellevue Hospital. W. L., a 66 year old 
white man, was admitted to the Neuropsychiatric Division of Bellevue Hospital 
in 1951, with a longlustory of prostatism. System review and physical examina¬ 
tion revealed an apparently healthy adult male, appearing younger than his 
stated age. His blood pressure was 170/80 and his prostate was two times 
enlarged and of benign consistency. An excretory urogram revealed a large 
vesical calculus, a hydronephrotic right kidney, and a nonfunctioning left 
kidney. 

A suprapubic cystolithotomy was done with almost no loss of blood. The 
patient experienced no difficulty until 48 hours after operation, when un¬ 
accounted for profound shock suddenly developed. His blood pressure was 
recorded as 70/0. Routine therapy for shock was instituted, and during the next 
24 hours he received oxygen, 750 cc plasma and 1,000 cc of whole blood in 
addition to parenteral fluids. His general condition remained unchanged and he 
became anuric. Blood serum revealed a chloride of 80 mEq/L (normal 104) 
and serum sodium of 114 mEq/L (normal 140-145). 

Adrenal hormonal therapy was given together with parenteral sodium chloride 
therapy. His blood pressure quickly rose to preoperative levels, diuresis promptly 
began, and he recovered from the state of shock. His electrolytes reverted to 
normal within the next five days with the exception of an elevated blood serum 
nonprotein nitrogen which was attributed to Iris pre-existing renal disease. 

A transurethral resection of the prostate was recommended but the patient 
refused consent to this procedure. When examined at subsequent visits to the 
hospital following his discharge, he was without evidence of clinical hypo- 
adrenalism. The 24 hour 17-ketosteroid output one month after recovery was 
1.5 mg. 

Case S. Admission No. 2752 (1952) Bellevue Hospital. M. B., an 84 year old 
white man, was admitted to the Neuropsychiatric Division of Bellevue Hospital. 
He had been transferred from another hospital where he had become un¬ 
manageable. A history suggestive of prostatic obstruction of many years’ 
duration was obtained from relatives. He was found to have an enlarged heart, 
hepatomegaly, and benign prostatic hypertrophy producing residual urine to 
the amount of 250 cc. His blood pressure was 230/100. Restraints were constantly 
required to prevent him from removing his catheter. Despite sedation, he was 
under constant emotional and physical stress protesting and struggling to free 
himself from his restraints. At the end of 24 hours the patient’s blood pressure 
rapidly fell to imperceptible levels. His skin was cold and clammy and the 24 
hour output of urine decreased to 200 cc despite an adequate intake of fluids. 
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Blood samples were secured at this time and analyses revealed the following; 
Sodium, 116 mEq/L; chloride, 70 mEq/L; carbon dioxide combining power, 30 
volumes per cent. 

Adrenal cortical hormones and parenteral sodium chloride were given. Within 
48 hours, the patient’s blood pressure was restored to the former hypertensive 
levels and his serum electrolytes returned to normal. A twenty-four hour 17- 
ketosteroid output was 1.3 mg. 

A suprapubic cystotomy was done on the fourteenth day after admission. The 
patient experienced no difficulty for the first 48 hours but thereupon sudden 
profound shock developed. Adrenal substitution therapy and parenteral saline 
were again resumed. Serum electrolytes before therapy revealed the following: 
Sodium, 106 mEq/L; chlorides, 78 mEq/L; and carbon dioxide combining 
power 42 volumes per cent. The signs of shock were promptly controlled, his 
blood pressure was restored, and within 48 hours his serum electrolytes were 
normal. Three weeks later, prophylactic adrenal substitution therapy w'as given 
and a suprapubic prostatectomy was performed without signs of shock, or with 
any clinical or laboratory evidence of adrenal insufficiency. However, on the 
fourth postoperative day, broncho-pneumonia developed which failed to respond 
to therapy. The patient died on the eighth postoperative day. No autopsy was 
obtained. 

Case 4- Admission No. 14746 (1952) Bellevue Hospital. L. G., an 84 year old 
man, psychotic, and blind secondary to glaucoma, had known arteriosclerotic 
heart disease with previous episodes of failure, and suffered from Parkinson’s 
disease. There was a 6 year liistory of prostatism and he was admitted to Bellevue 
Hospital in acute urinary retention. His prostate was enlarged and nodular. 
The blood serum phosphatases were normal and there was no roentgen evidence 
of skeletal metastases. 

After 8 days of catheter drainage, a transurethral prostatectomy was done. 
During the operation the blood pressure suddenly fell to imperceptible levels 
and was restored and maintained at 70/0 only by continuous intravenous 
neosynephrine. Adrenal cortical hormones and parenteral saline were given and 
within one hour the neosynephrine was discontinued. Samples of blood taken at 
this time revealed sodium, 113 mEq/L; potassium, 3.8 mEq/L; chloride, 82 
mEq/L. His blood pressure rose promptly to 130/70 as compared to 170/84 
prior to operation. Blood serum electrolytes 24 hours later were sodium, 130 
mEq/L; potassium, 2.7 mEq/L; chloride, 138 mEq/L. 

During the following week signs of cardiac failure gradually developed as 
evidenced by pulmonary and peripheral edema. Despite fluid restriction, elimina¬ 
tion of sodium and chloride, the use of diuretics and potassium, he died 8 days 
following surgery. His death was primarily attributed to heart failure. 

Comments. Cases 2 and 3 were elderly psychotic, chronically ill men with 
multiple system diseases. Each experienced severe shock after a surgical pro¬ 
cedure although such could not be explained by blood loss or untoward events 
in the conduct of the surgery. The conventional methods for combating shock 
were not rewarding but treatment designed to provide corticoids and correct 
electrolyte imbalance appeared effective in overcoming the immediate crisis. 



ADRENAL insufficiency 


585 


Case 4 illustrates the multiplicity of problems inherent in attempting to maintain 
electrolyte and water balance in the presence of congestive heart failure compli¬ 
cated by probable adrenal insufficiency. Sodium and chloride blood serum levels 
were excessive on the second postoperative day. As a result we have since 
discontinued the use of 5 per cent sodium chloride infusions and now employ 
only isotonic sodium chloride. There have been no other instances of higher than 
normal levels of sodium and chlorides since salt has been used more sparingly. 

Case 6. Admission No. 8978 (1953) Bellevue Hospital. H. S., a 08 year old 
man, was admitted to the Fourth Surgical Division (Urology) of Bellevue 
Hospital with a histoiy of gross hematuria on three occasions during the year 
prior to admission. Two years previously, stones had been removed from each 
kidney. 

The patient’s blood pressure on admission was 170/100. The physical examina¬ 
tion was essentially negative except for bilateral loin scars. Urologic investiga¬ 
tion revealed numerous calculi in a hydronephrotic left kidney. There were 
several small right renal calculi. Nonprotein nitrogen was 50 mg. per cent. 

A left nephrolithotomy was done with moderately severe blood loss which 
was replaced immediately. Follou’ing the operation, the patient’s blood pressure 
remained quite labile despite further blood transfusions. Twenty-four hours 
after operation the blood pressure dropped to 70/30 and the patient lapsed into 
severe shock. Adrenal cortical hormones and parenteral sodium chloride were 
given, after appropriate electrolyte studies had been done. Without further 
transfusions the patient’s blood pressure rose to 150/70 ndthin two hours, and 
remained stable at that level. His urinaiy output, which had been 300 cc in the 
previous 24 hours, increased to 1600 cc in the second 24 hour period. The patient 
was maintained on adrenal cortical hormones for one week and made an un¬ 
eventful recovery. Serum electrolyte studies prior to the initiation of hormonal 
therapy were not remarkable, as revealed by the following: Sodium, 123 mEq/L; 
potassium, 4.5 mEq/L; chloride, 92 mEq/L. 

Comment. The prompt response to this regimen strongly suggests that adrenal 
cortical insufliciency accounted for shock, hypotension, oh'guria, and collapse. 

Case 6, Admission No. K57190 (1952) University Hospital. A 52 year old 
woman was admitted to University Hospital with a diagnosis of recurrent 
staghorn calculus in a solitaiy kidney. The contralateral kidney had been 
removed some years previously for calculous pyonephrosis. The right kidney had 
been operated upon by one of us (R. S. H.) 18 months previously, at which 
time a nephrolithotomy and a ureterotomy for stricture were performed. 

The kidney was again freed, the pedicle clamped with rubber shod clamps, 
and a kidney split performed to remove a large staghorn calculus. At no time 
during the procedure was there e.\cessive bleeding and the apparent blood loss 
was replaced during operation. One hour after completion of the surgery the 
patient’s blood pressure fell to 50/20 accompanied by profound shock. There 
was no evidence of unusual postoperative bleeding. Adrenal cortical hormones 
and parenteral saline with neosynephrine were given by the intravenous route. 
The clinical response was immediately satisfactory and within 12 hours the neo¬ 
synephrine was discontinued. On the third postoperative day an electrolyte 
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survey revealed normal serum sodium chloride, carbon dioxide combining power, 
and nonprotein nitrogen. An uneventful convalesence followed. 

Case 7. Admission No. K51292 (1952) Bellevue Hospital. J. S., a 64 year old 
man, who had had a prostatectomy one month previously in another hospital 
was admitted to the Fourth Surgical Division (Urology), Bellevue Hospital. On 
his first postoperative visit to his urologist, urethral dilatation was done and he 
fainted. Following his recovery he returned home and once again collapsed. 
When admitted to Bellevue Hospital, 2 hours later, he was in profound shock. 
His blood pressure was unobtainable and his pulse weak. There was no evidence 
of a rupture of the bladder or of the urethra. The patient remained stuporous, 
hypotensive, and oliguric for the next 24 hours despite vigorous antishock 
treatment. He was then given adrenal cortical hormones and parenteral saline. 
Within four hours his blood pressure had risen to 110/60 and his skin was dry 
and warm. A diuresis followed and be made an uneventful recovery. Subsequent 
investigations, including electrocardiography, failed to reveal any specific 
demonstrable cause for his cardiovascular collapse. 

Case 8. Admission No. K55951 (1952) University Hospital. Miss M. M., a 23 
year old girl and a known schizophrenic, was admitted to University Hospital 
because of persistent right renal pain and pyuria. Retrograde studies revealed 
caUectasis in the upper pole of the right kidney. Urinary sediment was searched 
for tubercle bacilli but none were found. An abscess of the upper pole of the 
right kidney was discovered and drained when the kidney was exposed. A febrile 
postoperative course led to the conclusion that a perinephric abscess had 
developed. Three weeks after the first operation the wound was opened and a 
large perinephric abscess was discovered. A nephrectomy was done and drains 
were left in the fossa. Within 6 hours her blood pressure fell to 40/0 and she 
exhibited all signs of severe shock. It was assumed that the difficulties could be 
attributed to postoperative hemorrhage at the site of the renal pedicle. Multiple 
transfusions were given without improvement and within 6 hours she was 
returned to the operating room. The wound was opened but, as no hemorrhage 
had occurred, it was closed. Adrenal cortical hormones and parenteral sahne 
were then given, and additional transfusions were withheld. The patient’s blood 
pressure rose to preoperative levels within 2 hours, and at no subsequent time 
was there cause for concern. Decreasing amounts of cortisone were given for the 
next 2 weeks and she was discharged without complaints. 

Comments: Cases 6, 7 and 8 suffered severe shock following stress. The blood 
electrolyte studies were not secured to support the assumption that hypo- 
adrenalism was the maior factor causing distress, for the sudden onset and 
extreme severity of symptoms demanded prompt emergency treatment. The 
response to corticoids, when other methods failed, persuade us to conclude that 
specific effects had taken place which, indeed, were life saving measures. 

PLANS OP TREATMENT 

Schedule I, Prophylactic Treatment 

Should a diagnosis of adrenal insufficiency be established prior to operation, 
some form of prophylaxis is indicated. The regimen used on the Fourth Division 
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Urology, Bellevue Hospital is similar to that employed prior to adrenalectomy 
for prostatic carcinoma. 

Day before surgery. 

5 mg. desoxycorticosterone acetate in oil intramuscularly. 

Cortisone 50 mg. intramuscularly every 6 hours to a total 200 mg. Blood 
serum sodium and chloride. 

Day of surgery. 

5 mg. desoxycorticosterone acetate. 

50 mg. cortisone every 4 hours. 

Pulse, temperature and blood pressure recorded every 2 hours. 

Morphine and related substances rrsed sparingly. 

First postoperative day. 

3 mg. desoxycorticosterone. 

50 mg. cortisone every G hours. 

Blood serum sodium and chloride. 

Second postoperative day. 

1 mg. desoxycorticosterone. 

60 mg. cortisone every 8 hours and thereafter, gradually reduced as indicated 
on subsequent days. The patient should receive 1000 cc of 6 per cent 
glucose in isotonic saline intravenously on the day of operation, plus 
whatever additional parenteral fluids are considered advisable as 
determined by the patient’s response to operation and his preoperativo 
dietary regimen. 

Schedule II. Active Therapy 

Active therapy for acute adrenal insufficiency developing in a patient not 
previously suspected of adrenal cortical insufficiency. 

Hormones. 

10 mg. desoxycorticosterone acetate in oil intramuscularly every hour for 
3 doses. 

50 mg. cortisone intramuscularly every 2 hours until the systolic pressure 
is maintained above 100 mm. of mercury. The subsequent hormonal 
requirements are judged according to the patient’s response. (See 
Schedule I). 

Fluid and electrolytes. 

1) One thousand cubic centimeters of 5 per cent glucose in isotonic 
saline is started at once at the rate of 60-80 drops per minute. A second 
infusion of 1000 cc of glucose-saline is then given slowly at the rate of 20 
to 30 drops per minute. 

2) Concomitant with above fluids, a solution of 1000 cc of 5 per cent 
glucose in water is given through a second vein. To this solution is added 
6 cc of 1 per cent neosynephrine or 4 mg. of norepinephrine. The rate that 
this solution is administered is determined by the patient’s blood pressure 
response. The systolic blood pressure should be kept above one hundred 
by the neosynephrine solution, and the rate of flow gradually reduced as 
the blood pressure rises in response to the administration of saline and the 



558 


E. S. HOTCHKISS AND S. GORDON 


adrenal corticoids. In most cases, it will be possible to discontinue the neo- 
synephrine solution within four hours after the initiation of salt and 
hormonal therapy. The subsequent electrolyte and fluid needs of the 
patient are determined by the clinical reaction, blood pressure, urinary out¬ 
put and serum electrolyte concentrations in accordance with plan outlined 
in Schedule 1. 

Schedule III. An Alternate Schedule of Hormonal Therapy of Acute 

Adrenal Insufficiency 

Ten cubic centimeters of lipo-adrenal cortical extract may be administered 
intramuscularly every hour for 3 doses. This is recommended by Dr. Herbert 
Kupperman as having greater latitude in dosage with less danger of precipitating 
pulmonary edema than if DCA is used. 

Fifty cubic centimeters of aqueous cortical extract may be added to the isotonic 
saline infusion. If this material is not available intravenous solutions of cortisone 
or hydrocortisone may be used. The intravenous solutions are utilized more 
rapidly than intramuscular cortisone, thereby producing effects more promptly. 

CONCLUSIONS 

Acute adrenal insufficiency is a surgical hazard capable of causing death. 

Surgical stress may precipitate acute adrenal insufficiency in patients previ¬ 
ously unsuspected of having adrenal cortical inadequacy. 

Effective preoperative and postoperative treatment may protect the patient 
from the crisis of hypo-adrenalism. 

Tests for adrenal cortical function are available but it is not safe to assume 
that normal responses to such tests insure adequate cortical function necessary 
to cope with the stress of an operation. 

There are no definite means to identify patients having adequate adrenal 
activity for xmcomplicated life but which are incapable of providing sufficient 
corticoids to defend the body against severe stress. 

In the event that unexplained shock develops following surgery which 
does not respond to the usual treatment, and a reasonable doubt arises that 
h 5 rpo-adrenalism exists, it is best to use appropriate therapy rather than with¬ 
hold treatment. There is little reason to fear that such measures will be injurious 
even though they have been unnecessary in some instances. 

65 E. 66th St., New York 21, N. Y. 
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THE DIAGNOSIS OF HYDRONEPHROSIS BY 
PERCUTANEOUS RENAL PUNCTURE 

H STEPHEN WEENS a\d THOMAS J ELORENCE 

From the Departments of Fadwtopy and l/rohytf, I awry L nitcrstty School of Medicine and 
Grady Memorial Hospital, Atlanta, Ga 

The ladiologic diagnosis of hjdioncphrosis is usually adequately estab¬ 
lished by excretory oi letrogiade uiogtaphj There aie, howerei, oeeasioual 
cases in \\hich foi xaiious leasons tomciitionnl ladiographic proceduies fail to 
yield satisfactoiy information 

It IS the puiposc of this papci to show that under these tircumstances the 
diagnosis of hjdionephrosis maj bo ascertained by direct lenal punctuie with 
injection of contiast medium into the dilated kidney pehis or caljces Our 
studies weie stimulated by canons lepoits dcscnbing the method of lenal 
aspiration hiopsj' - as well as by the woik of Lindblom’ ^ who adyocated 
percutaneous lenal punctilio and injection of ladiojiaque media for the dif¬ 
ferential diagnosis of lonal tumors and cjsts 
The method of lenal pijiicturc will be biiefly described and illustiatice cases 
of hydroiicphiosis will bo lopoitcd in which this proccdiiio was utilized to ad¬ 
vantage 


METHOD 

Local anesthesia is usually employed although a general anesthetic might bo 
gnon to joung, appichonsne, oi unco operatic e patients Suitable doses of 
barbituiates are admimsteied one to two hoiiis preceding the proceduie to 
minimize procaine leactions The patient is placed jnone on a full length x-ray 
table and the entire middoisal icgioii dcaiiscd and picpaied An area just 
beneath the last rib on the suspected side and just lateial to the longitudinal 
muscles of the back is taken as the site foi punctuie A skin wheat is laised with 
1 pel cent piocaine solution and the abdominal wall infiltrated In selected 
cases supplementalj blockage of the lowei iiitei costal nenes may be done A 
S 01 10 cc glass piston syringe attached to a 5 inch IS gauge needle is used If 
a mass is palpable the needle is directed towaids the mass Otherwise ladio- 
graphic localization of the renal area should bo perfoimed with the patient in 
the pi one position Lead numbeis on the patient’s skin may ser\e as proper 
external landmaiks 

When unne is obtained a small amount is aspiiated foi examination and con¬ 
trast medium (20-30 cc of 35 pei cent diodiast m this seiics) is immediately 

Accepted foi publication June 19 1953 

^ Vt’ o ot solitary c>st of kjdnc\ Hspiration Trims Am Assoc 
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06 72 19-16 Percutaneous puncture of renal tjsts and tumors Acti Radiol , 27: 

T? ^•'^Rnostie ki(lne> punctuie in C 3 sts and tumors Am J Roentgenol A. 
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A markedly enlarged left kidney pelvis with very small calyces was detected 
(fig. 2). None of the contrast medium Avas seen to pass into the ureter 
or bladder. 

On subsequent operation a large h 3 ’-dronephrosis due to ureteropelvic obstruc¬ 
tion by a stricture Avitli almost complete parenchymal destiviction Avas dis¬ 
covered. A nephrectomy Avas performed. The convalescence Avas uneventful. 

Comment: This 8 year old boy pre.sented himself AAuth a large mass in the 
left side of the abdomen. On cystoscopic examination the left ureteral orifice 
could not be detected. In order to avoid another cystoscopic instinmentation 
and general anesthesia it Avas considered less noxious to the patient to perform 
renal puncture. A large hydronephrotic kidney Avas demonstrated AA'ithout 
difficulty and the patient AA'ithstood the procedure exceedingly aa’cII. 

Case S. T. E., a 42 3 ’-ear old Negro, AA’as admitted to Grad 3 ’' Alemorial Hospital 
in Februar 3 '’ 1953, Avith a diagnosis of urethral fistulas. FolloAving a gonorrheal 
infection in 1934, a urethral stricture deAmloped A\4iich required repeated in¬ 
strumentations and seA’eral hospital admissions. In 1948 he suffered from a 
peri-urethral abscess AA’hich necessitated drainage. 

Since that time multiple urethral fistulas had dcAmloped AA’hich extended into 
the perineum and persisted up to the present hospital admission. 

On physical examination a large pelvic mass Avas detected Avhich on barium 
enema AA'as seen to elongate the rectum displacing it toAA'ard the right side. No 
intrinsic lesion of the rectum Avas recognized. 

The laborator 3 ’- findings indicated slight albuminuria. The urinalysis dis¬ 
closed 14 to 16 red blood cells and 5 to 7 AAhite blood cells per high poAver field. 
The other laboratoiy findings Avere not remarkable. 

Excretory urograph 3 ’ demonstrated right hydronephrosis and h 3 ’-dro-ureter. 
On immediate and delai’ed roentgenograms no excretion of contrast medium 
on the left side Avas detected. 

In order to Ausualize the left upper urinaiy tract, a left renal puncture AA'as 
perfoi-med and 30 cc of gro.ssl 3 ' purulent urine AA'ere obtained. Injection of 25 cc 
of 35 per cent diodrast made it possible to outline the left upper urinary tract. 
The kidne 3 " pehns and seA’eral major cal 3 'ces Avere found to be marked^' dis¬ 
tended. The entire ureter Avas tortuous and dilated. On upright tilting the con¬ 
trast medium passed doAA'UAA’ard through the ureter to the leA'el of the upper 
sacrum AA'here a complete obstruction Avas encountered (fig. 3). None of the con¬ 
trast medium passed into the urinaiy bladder. SeA'eral da 3 ’'s later a left nephros- 
tom 3 ^ AA'as performed AA’hich is still functioning at the present time. 

Subsequentl 3 ' an adAmnced carcinoma of the urinar 3 ’^ bladder AA'as demon¬ 
strated, AA'hich apparentl3'^ had caused obstruction of the left ureter. 

Comment: In this patient multiple urethral fistulas and strictures did not 
permit retrograde p3'elographic examination. Since, on excretor3' urography, 
the left upper urinary tract could not be outlined, renal puncture gaAm ade¬ 
quate infoimation as to the appearance of the left ureter and kidne3^ peWis. 

Case 4 . R. M., a 47 3 '’ear old Negro, AA'as admitted to Grad 3 ' Memorial Hos¬ 
pital in September 1952 because of epigastric pain, A'omiting, AA'eakness, poly- 
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Fio. 2 

Fin. 2 Case 2 Huge In dronophrosis slioun l)\* renal puncture and injection of contrast 

medium. ^ Case 3. Hetourliod. Marked dil.atation of left upper urinary tract and ureteral 
obstruction demonstrated by icnal puncture, llcsidunl barium in colon shows large para- 
roctnl mass. 

uria, and nocUuia. Ilis blood pressuic was markedly elevated and there was 
evidence of modeiato anemia. The laboratory findings indicated considciable 
nitiogen ictontion and the urinary excretion of phcnolsulfonplifhalein was not 
appreciable for a 2 hour period. A tentative diagnosis of clironio glomerulone¬ 
phritis or chronic pyelonepliritis was made and nrologic consultation was re¬ 
quested to rule out an obstnictive proce.ss of tlio urinary tracts. 

Retrograde pyelograpli}' disclosed moderate left liydroneplirosis probably 
due to ureteropelvic obstruction. On tliis c.xamination it was not possible to 
intioduce a catheter into tlio rigiit ureter, nor could tlie riglit urinary tract bo 
visualized by intravenous urograpliy. On tlie following day under spinal anes¬ 
thesia, another attempt was made to catlieterizo the right side but was again 
unsuccessful. An indwelling catlieter was now placed into the left meter to 
secure drainage of the left kidney. 

Since the patient’s clinical condition did not improve and he continued to 
have elevated temperatuies, it appeared desiraljle to gain information about 
the right upper urinary tiact. The riglit kidney pelvis was aspirated through 
the flank and 30 cc of grossly purulent material were obtained. After injection 
of 25 cc of 35 pel cent diodrast, sUgiit dilatation of tlie kidney pelvis and calyces 
and tortuosity and dilatation of the upper segment of the ureter became ap¬ 
parent (fig. 4). The opacified right ureter teimainated abruptly at the level of 
the third lumbar veitebra but in follow-up films some of the contrast njedium 
was noted to have passed into the urinaiy bladder. A right nephrostomy was 
then pel formed and on operation the entire ureter was found to be densely 
bound down by extensive inflammatoiy changes. The nephrostomy was 
removed in 8 weeks. In November 1952 a left pyeloplasty was carried out. The 
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REXAL CHANGES IX PARAPLEGIA AS SCREENED BY ROUTINE 

EXCRETORA^ UROGRAPHA" 

A. ESTIX COMARR 

From the Paraplegic Service of (he Veterans Administration Hospital at Long Beach, 
California and the Department of Surgery-Urology, School of Medicine, 
University of California at Los Angeles 

Experience has shown that one of the complications of spinal cord lesions is 
upper urinary tract involvement because of infection, calculosis, vesico^ureteral 
reflrrx and obstruction due to ureteraMvinking associated vnth and without 
reflux.^’ 2 .3.4.5,6 order to evaluate the visible amount of pathological changes 
in the upper urinary tract, 315 pyelogi’ams were screened for study at random. 
The purpose was to discover: 1) the general incidence of pathological changes 
irrespective of level and 2) to evaluate what part the following factors played in 
renal disease, a) the level of the spinal cord lesion, b) the completeness or incom¬ 
pleteness of the le.sion, c) the time elapsed since the injury, and d) whether the 
right or left kidrrej's were affected more often. 

Excretory urograms show both the anatomy and function of the kidneys; 
therefore, a routine was initiated wheiebj' every patieirt underwent shortlj’’ after 
admission excretory urography aird thereafter at yearly or eveir more frequent 
mtervals. The patients periodically had blood urea nitrogen, noirprotein nitrogen, 
and phenolsulfonphthaleirr determinations, arrd retrograde pyelograms, when 
indicated, performed. Rogers and Bors^ have reported their experience rnth tests 
of dilution-concerrtration, nonprotein nitr'ogen and phenolsulfonphthaleirr in 
paraplegia which dealt with the functional aspect of renal changes. It was believed 
that the excretory urograms supplied the best morphological informatioir rreces- 
sary for further studies. 

In order to answer the questiorrs put forth above, the excretory itrograms 
of 315 patierrts were rerdewed. Two hundred and eight 3 ’-nine patients had trau¬ 
matic cord lesions, 171 of which were complete and IIS irrcomplete (tables 1 
and 2). Twerrtj^-six patients had either disease or trrmor of the .spinal cord of 
which 7 were complete and 19 incomplete. 

CL.\S5rFIC.\TI0X AND METHOD OF STUDY 

In order to evaluate the firrdings, the following classificatiorr was used: 

Grade 0 or N: Essentiallj' rrormal pj'elogram. 

Accepted for publication June 19, 1953. 
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68: 691-69S, 1952. ^ i fa i 
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® Talbot, H. S. and Lyons, M. K.; Late renal changes in paraplegia. II. Destructue 
lesions. J. U'rol., 63: 667-672, 1950. 
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From these percentages figure 1 was created 
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Grade 1; a) i\Iilcl blunting of minor calyces, or 

b) ]\Iild dilatation of major cab'ces, or 

c) Mild dilatation of renal pelvis, or 

d) Combination of the above. 

Grade 2: a) Moderate to marked calyccctasis, or 

b) Moderate to marked pyelectasis, or 

c) Moderate to marked retention of dye, or 

d) Combination of above. 

Grade 3: a) Gross hydronopbrosis. 

Although overlapping of grades admittedly occurs, the practical value appears 
adequate and satisfactoiy, especially since the evaluation was performed 1 ) 3 ' the 
author and therefore all fdms were read similnrl 3 '.^ 

In order to stud 3 ' the relationships such as time since injuiy and completeness 
or incompleteness of the lesion against the various levels of injuiy, the factors 
were plotted graphicall 3 '. Figures 2 and 3 are presented as an example of the 
largest number of patients in aiy one respective level. 

ANALYSIS 

I. General incidence of -pathological changes. Si.x hundred and thirt 5 ' kidno 3 ’S 
were graded. Irrespective of level, completeness of lesion, time since injury and 
type of spinal cord lesion it was found that: dC" kidneys or 73 per cent were 
graded as N; 76 or 12 per cent were considered as grade 1; 52 or 8 per cent were 
grade 2; and 33 or 0 per cent were grade 3. From these figures one then can 
estimate the number of pathological findings at any given time though there will 
be some fluctuation. 

On examining whether a difference of incidence exists between the traumatic 
cases and those with disease or tumor irrespective of level, one finds that there is 
no difference in cases with incomplete lesions, whereas in cases with complete 
lesions pathological changes are more frequent with the disease or tumor group 
than with the traumatic group. 

II. Incidence of pathological changes. 

a) General incidence of pathological kidney' changes with regard to vertebral 
level in traumatic lesions: Figure 1 shows that there is a definite increase.in the 
number of cases with renal disease among patients with a lumbar or D12-L1 
level. 

This confirms the author’s clinical impression that patients classified’'“ as 
having a lower motor neuron type of bladder show more pathologic.al change; 
the conus medullaris is usually' damaged in these cases (D12-L1 and lumbar 
vertebral levels). Among the causative factors of kidney' damage, caloulosis and 
infection are the most common and perhaps also vesico-ureteral reflux, although 
this is a more frequent event with upper motor neuron lesions.^ 

b) Incidence of pathological kidney changes in relation to the completeness or 
incompleteness of the spinal cord lesions; Figure 1 reveals that there is uo marked 
difference of incidence in the cervical and dorsal groups, in regard to the com¬ 
pleteness of the lesion. However there is a difference in the D12-L1 group and 
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An attempt is made to demonstrate when p.itliological change of each grade first appears and how long after injury do wo still find normal 
appearing kidneys This is further divided into the various levels and whether the neurological lesion is complete or incomplete All numbers 
indicate time in monlhs. 
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the lumliar group, in that the pathological changes were greater ivith complete 
than with incomplete lesions. The reason for this may be the fact that patients 
with incomplete lesions are more active physically, including ambulation. 

c) Incidence of pathological kidney changes in relation to the time element: 
The earliest time of detection of a grade number 1 was 2 months after injury; 
the earliest date of observation of a grade number 2 change was 8 months after 
injury; and the earlie.st notice of a grade number 3 change was 10 months after 
injury. There is, therefore, a relationship between the time which has elapsed 
since injuiy and the degree of the pathological change. However, this trend 
does not indicate that the pathological change takes place at that respective date 
of necessity, because grade 1 was seen as late as 364 months, grade 2 after 150 
months, and grade 3 after 174 months. Neither docs it imply that changes must 
take place eventually, since normal kidneys were observed as late as 372 months 
after trauma (table 3). 

d) Comparison of pathological changes in right and left kidne 3 ’^s: The palho- 
logical changes in right and left kidne 3 's were as follows: 


1 

; RIGHT KIDNLVS 

1 

tKIT KIDSTA'S 

I Complete ' 

Incomplete ! 

Complete 

Incomplete 

Degree of pathology 

Xo, of kidneys 

Degree of pathology 

Total Xo. of kidneys 

i 1 2 3 

j 25 17 14 1 

i 1 

44 

12 3 

19 10 cl 
2 3 

27 20 

1 2 3 

16 18 10 

1 

35 

'12 3 

16 7 5 

2 3 

25 15 


It is interesting that the right kidnej's showed somewhat more frequent patho¬ 
logical changes than the left. It is also worth mentioning that among si.\ nephrec¬ 
tomies performed during this period, five concerned the right side and that among 
the 56 patients studied at this Center with vesico-ureteral reflux, 25 cases had 
bilateral while 19 had right and 12 left reflux; this again points to the 
right kidne 3 '.® 

DISCUSSION 

“iMore damage to the upper urinaiy tract occurs in patients ivliose bladders 
function poorty.”'* This statement ma 3 '^ be slightl 3 ’’ too dogmatic, although it has 
didactic merits for the rehabilitation of cord bladders. In order to explain our 
point we quote an example from our experience: A patient who had an adequate 
transurethral resection and alcohol subarachnoid block shortl 3 ’’ after injury 
developed an excellent lower motor neuron t 3 "pe of bladder^ • ■ with 0 residual; 
3 ’^et, bilateral vesico-ureteral reflux and bilateral h 3 'dronephrosis deimloped. We 
have frequent] 3 '- encountered upper motor neuron bladders, which despite ex¬ 
cellent balance developed pathological renal changes. And last, but not-least, 
even patients who were on straight drainage with an intra-urethral catheter, 
who arrived from another hospital and in whom no attempt has 3 mt been made to 
create an automatic bladder, developed within the .short post-traumatic period 
of a few months reflux with grade 2 changes. In brief, desirable as it is to attain 
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Fig. 2. EfTcct of time againbt pathological change fouml in both right and left kidnojs in traumatic group level between dorsal 9-12. Lesions 
3 ncurologically complete. Solid vertical black bands represent amount of pathological change. Lacli block running horizontally icprescnts a 
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Fig. 3. Similar to figure 2 except that these arc incomplete lesions in levels dorsal 9~12. 

the goal of a well balanced cord Ijladder, this per se is no assurance that the 
kidney will stay healthy. 

impossible to prognosticate the future of kidnej'S in neurogenic 
a ers by judging the bladder function alone; this is illustrated by a patient 
0 a a good automatic bladder after 174 months and whose right kidney was 
a ^a e 3 lesion ^^hereas the left kidne 3 ’^ was normal (fig. 2). Nevertheless it is 
evi ent t lat the time factor plays an important part in increasing the chance 
for kidney damage (fig. 2). 

Six ceivical patients in this group had suprapubic catheters, and their kidneys 
were normal except in one patient who was graded as 1. This corroborates our 
genera c inical impression that most patients with well functioning suprapubic 
cj stotomies are free from frequent pjmlonephritic sieges even in the presence of 
vesico-ureteral reflux. This significant observation will require additional atten¬ 
tion and further study. 

SUMMARY 

The excietorjr urograms of 315 patients were graded according to a scale which 
ranged from normal to grade 1, grade 2 and grade 3. 

Two hundred and eighty-nine patients had traumatic cord lesions; 26 patients 
had tumors or a disease of the spinal cord. 
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Among the evaluated 630 kidne 3 's irrespective of level, completeness or tj-pe 
of cord lesion, and time since injury, -107 kidne 3 's (73 per cent) ivcrc csseiitiall 3 ’ 
normal; 70 kidne 3 ’s (12 per cent) were graded as grade 1 (mild degree of change); 
52 kidneys (8 per cent) were graded as grade 2 (moderate degree of change); and 
35 (0 per cent) were graded as grade 3 (severe degree of change, hydronephrosis). 

The incidence of pathological changes of the kidney increases with lower 
lesions. 

Pathological changes of the kidne 3 ’ are rather independent of the extent of the 
cord lesion. 

Pathological changes of the kidne 3 's tend to increase with the time elapsed 
since injury. The earliest grade 1 was seen two months; the earliest grade 2 
eight months; and the earliest grade 3 ten months post-injur 3 '. 

The function of a cord bladder per se docs not determine necessarib’ the future 
of the kidne 3 ’s. 
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A BACTERIAL CALCULUS IX THE RENAL PEIATS 
CHARLES DUNDOX 

From Si. Peter’s Hospital for Stone, London, Enqkind 

A bacterial calculus in the renal pelvis is a rare but interesting finding. This 
case is the second of its kind in the history of St. Peter’s Hospital; the first was 
reported by Ward in 1926. 

C.VSE REPORT 

A woman aged 60 first attended St. Peter’s Hospital in Septemlrer 1952. Her 
main sj'^mptom Avas paiir in the right loin for 6 months. It was of typical renal 
distribution radiating from the loin down into the groin. There was no frequency 
of micturition and hematuria had never been noted. She had had two operations 
on her right kidnej'^ in 1910 for renal calculus. 

Examination of the patient showed her to be in good general condition. Her 
cardiovascular, respiratoiy and nervous systems were normal for her age. An oper¬ 
ative scar Avas noted in her right loin. Both kidnej'S wei’c palpable. Blood urea aats 
34 mg. per cent. The folloAving Avas the report on the examination of urine; Albumin 
and pus present, film sIioaa’S numerous gram negative bacilli; on culture there is a 
profuse groAvth of B. coli. Excretion p^mlography shoAved both renal shadoAA’s to 
be enlarged, the left one Avas due to functional hypertroplty. No excretion Avas 
visible on the right side but the left kidnej’- Avas normal in function and structure. 
No opaque calculus Avas seen. 

The operation of right nephrectomy AA-as performed September 19, 1952. The 
old scar in the loin Avas excised. A veiy adherent kidne 3 ’- Avas exjmsed. It Avas re- 
moA'ed but there Avas considerable difficulty in mobilizing the kidnejn The Avound 
Avas closed Avith the tube drainage. The kidney' Avas not incised in the operating 
theater because it is the practice at St. Peter’s Hospital to fix all kidne.ys for three 
to four daj's in formalin solution. At the end of that poiiod the.y are opened ly 
the pathologist. Dr. Cuthbert Dukes. 

Convalescence AA^as uneA'cntful and the patient Avas discharged home 13 daj'^s 
after the operation. 

Pathologist’s report (Dr. Cuthbert Dukes): The kidney Avas slightly enlarged, 
Aveighed 210 gm. and measured 10 cm. in its long axis. The outer surface aats 
normal except in the region of the junction of the upper and middle thirds, AA'here 
there Avas a depressed scar, the site of a preAuous operation. When the kidne.y aats 
opened (fig. 1) a A'^erj'^ unusual condition AAms rcA'ealed. The renal pehds Avas occu¬ 
pied b}^ a solid structure Avhich appeared to be a calculus but Avas soft and putt}'- 
like in consistence and could be easil.y cut Avith a knife. It is A'isible in the photo¬ 
graph as a dark structure in the renal pelvis. 

hlieroscopic examination shoAved this to be a bacterial calculus composed of 
masses of gram negative bacilli. The tests for calculi shoAved the material to be 

Present address - 222 Daly Ave , OftaAA’a, Canada. 

Accepted for publication Alaj' 4, 1953. 
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Fic.. 1. bnctciial calculus iu renal pelvis. Zi, hcmorrluiRO iluc operative tiaiima. 

organic in character. Wlicn sectioned and examined microscopieally it 'vas seen 
to he composed of clusters of bacteria surrounded by and enclosed in a eoagulated 
and fibrinous exudate. The kidney itself was unusual in appearance. In the middle 
third it was pale in color and no normal markings were visible. Sections from this 
region showed an advanced stage of chronic pyelonephritis and fibrous tissue 
replacement with extensive patches of calcification. The dark patch visible at the 
junction of the upper and middle thirds was hemorrhage due to operative trauma. 

COMMENT 

Kelly and Dible agree that those eases are rare. They believe that the following 
conditions are necessary for these calculi to form: 1) some sort of nucleus about 
which the concretions grow; 2) some cementing process which causes the mass to 
adhere; 3) circumstarrees which favor their retention in the renal pelvis during the 
early stages of their formation. 

Although the 3 cases reported by Hyman were all of bacterial calculi in the 
bladder following suprapubic prostatectomy, he states that they are found more 
often in the kidney. In his opinion the diagirosis is seldom established before 
operation. This may be due to the fact that they are not radio-opaque. 

Scholl in reporting two personal cases says "continous infection seems neces¬ 
sary.” 

The patient of Ward passed over a huudied bacterial calculi before operation. 
The calculi were so soft that they bad an ea^' passage down the ureter. He does 
not know what factor—“caused the bacteria to cohere and form these very 
numerous concretions, whilst in other patients infected with the same organism 
only a bacilluria or urinary infection results.” 
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5? In presenting this case report I should like to lay emphasis on the value of 
preserving kidneys after removal for three to four days in formahn solution 
before examining them. I believe that had this kidnej’’ been incised in the operat¬ 
ing theater the calculus might have been mistaken for a blood clot and so an 
interesting pathological specimen Avould have been lost. It was the observation 
that the calculus Avas cut so easily with a knife which raised the query that it 
might be a bacterial calculus. 


SUMMARY 

A case of a bacterial calculus in the renal pelvis is reported. 

A plea is made for the preservation of removed kidneys for three to four days 
in formalin solution before dissecting them. 

This case was shoAvn at a meeting of the Urological Section of the Royal Society 
of Medicine and I AA-ish to thank the Council for permission to publish the case. 
In addition I beg to acknoAvledge the A'aluable help I received from Mr. Harland 
Rees and Dr. Cuthbert Dukes in the prepai’ation of this article. 
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RENAL PAPILLARY NECROSIS; A CLINICOPATIIOLOGIC STUDY 

ROBEET A. GAEEETT, MAX S. XOUIUS and FRANK VI5LLIOS 

From Ihe Dcpartincnls of Gcnito-Urinarn Surgery, Internal Meiiicinc, and 
Pathology, Indiana Unnersily Medical Center, Indianapolis. Ind. 

The scarcity of papers in tlio nrologic literature dealing with renal papillary 
necrosis has prompted the submission of this report. A revival of interest in 
renal papillary necrosis followed Gunther’s report* in 1037 correlating this patho¬ 
logic entity with diabetes mellitus. Mandcl- has recently summarized the numer¬ 
ous case reports, few of which were diagnosed clinically. At the Indiana University 
Medical Center, G cases of renal p.apillary necrosis h.ive been recognized since 
1945-, two of the patients sui-vivo and four arc deceased. These 0 cases form the 
basis of this study. 

iNcions’cn 

As summarized by Mandcl in 1952, IGO cases have been recorded in the avail¬ 
able literature since 1877, when first described by von Friedreich.’ Ninety-six of 
these cases were associated with diabetes mellitus, whereas C-1 wore appaiontly 
nondiabetio. Obstruction of the urinary tract was present in G3 and absent in 97. 
It is significant that only IG had neither diabetes mellitus nor urinarj’ tract ob¬ 
struction. In two series of autopsied diabetics, the incidence of papillarj' necrosis 
has been 3.37 per cent and 4.75 per cent.*’ ’ In these .scries of diabetics about one 
fourth succumbing to acute pyelonephritis have had papillary necrosis. The 
incidence of this entity in urinary tract obstruction is so small that no accurate 
statistics have boon established. 

Female diabetics are prone to have papillarj' necrosis twice as frequently as 
their male counterparts, whereas in nondiabetics the males outnumber females six 
to one. This incidence is presumably due to the greater incidence of urinary 
obstruction in men. The majority of both diabetic and nondiabetio patients with 
this lesion are over 50 ye.ars of ago. The lesion was bilateral in 01 of 160 cases 
reviewed by Mandcl. 


DIAGNOSJS 

Renal papillary necrosis must be suspected in any diabetic with severe acute 
pyelonephritis, gross hematuria, renal colic, micturition of solid materia', or 
rapidly progressive renal insufficiencj' not responsive to chemotherapy and dia¬ 
betic management. The disease may be an acute, fulminating, rapidly fatal 
process, or it may be relatively chronic and progressive, with or without inter¬ 
mittent or terminal acute, fulminating episodes.**. J. s. e. r Oliguria and anuria 
maj- occur. The severity of the diabetes does not seem to be a factor.’ 

Accepted for publication January 21, 1954. 

* Gunther, G. W.: Munchen Med. Wchnsclir., 84: 1095, 1937. 

= JIandel, B E.; Am. J. Med., 13; 322,1952. 

’ von Friedreich, N.; Virchows Arch. 1. path. Annt., 69: 30S, 1877. 

< Edinundson, H. A., Martin, H. E. and Evans, N.; Arch. Int. Med., 79: 148,1947. 

Robbins, S. L.,Mallory, G. K. and Kinney, T. D.: New Eng. J. Med., 236: SS5,1946 

• Knutsen, Arne, et al.: Am. J. Clin. Path., 22:327,1952. 

' Robbins, E. D. and Angrist, A.-. Ann. Int. Med., 31: 773, 1949. 
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Fig. 1. A, case V. C. “Ring shadow” is evident in superior calyx in left retrograde py- 
elogram. Papilla lies separated in calyx. B, case V. C. Six weeks following A, sloughed 
papillas leave clubbing on left. C, case i\I. W. Late results as noted by p>;elography of 
left kidney 2 weeks before death. Mote both clubbed and ragged calyces. Cortical abscesses 
also found at autopsy. 

Gross hematuria may denote the slough of a papilla. The line of separation 
between necrotic papilla and viable medullary parenchyma is the site of hemor¬ 
rhage. Hematuria is often severe, with the passage of vermiform clots. 

Renal colic indicates obstruction of a major calyx or ureter sloughed paren¬ 
chyma or by blood clot. Obstruction may exist to a high degree. 

The passage of a papilla in the urine is of course a dramatic event. This is a 
rather rare phenomenon, many such masses either being overlooked or under¬ 
going liquefaction necrosis prior to their excretion. Such solid masses that are 
passed and submitted to the physician are conclusive evidence when examined 
microscopically. 

More difficult of identification are those diabetics whose renal function pro¬ 
gressively fails. Many diabetic patients with pj’^elonephritis in whom papillaiy 
necrosis is not found will tend to follow this fatal course. Onlj'- an omnipresent 
awareness of the possibility of such a necrotic reaction will bear diagnostic fruits. 

Roentgenographic study must often be utilized. The retrograde pyelo-uretero- 
gram may be helpful, if not diagnostic. Earlji changes noted are those of ragged 
irregularities reminiscent of renal tuberculosis,® usuallj’^ selective of one or two 
minor calyces. Later, separation of the papilla will leave a “ring shadow” in the 
calyx (fig. 1, A). A negative filling defect within the pelvis indicates the passage of 
the papilla into the collecting system. The calyx, deprived of its papilla, displays 
a clubbed appearance not unlike that seen in hydronephrosis. In this clubbmg, 
however, pelvic dilatation is not found. It should be emphasized that the so-called 
“ring shadows” and pelvic defects due to loose papillae at pyelographj'^ are 
extremely uncommon. In pyelographic studies more frequently one notes end- 

^ Hairison, J. H. and Bailey, 0. T.: J.A.M.A., 118: 15, 1942. 
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results of sloughing. Hero typieully arc seen clubbed minor calyces in tlio absence 
of obstruction. Main’ sucb patterns arc overlooked, simple ])yeloncphritis being 
advanced as the diagnosi.s. Tiiese findings arc illustrated in (iguie 1, B and C. 

The clinical diagnosis of papillary necio.sis in tlie nondiabetic, is an even more 
difficult problem because of its relative rarity'. Only familiarity nith the typical 
roeutgeuographic picture and careful hi.stologic study of tissue fragments .sub¬ 
mitted by the patient vill lead to the diagnosis. The vast majority of these ca.sc.s, 
diabetic or nondinbetic, rcacb the autopsy (able before papillary necrosis is s\is- 
pected. 

c.\si; itr.PouT 

.•V 43-ycar-old white housewife was admitted to the Indiami I'niversity Medical 
Center for the first time on Xovenibcr 17, 1031 with complaints of uau.sea, 
vomiting, and mild malaise for 2 weeks. The patient was a known diabetic, taking 
insulin and a diabetic diet. One moiUh before admission a diagnosis of pyelone¬ 
phritis was made by her local iihysician, and a series of funmcle.s was reported 
2 weck.s later. Known hyiicrtcnsion of 4 years’ duration was the only other signif¬ 
icant feature of this hi.story. The physical examination was entirely normal 
except for a blood pres,suro of loS/tK). 

Significant laboratory .studies included a urine concentration of 1.010 with a 
faint trace of albumin and 3 plus pyuria. Hemoglobin was 9 gm. with 3.01 million 
red cells. White cell count and differential were normal. The admission iionprotcin 
nitrogen was 55 mg. per cent; phcnolsnlfonphthalein tests revealed 13 per cent 
excretion in 15 minutes, and a total of 31 per cent in 30 minutes. Escherichia inter¬ 
medium was obtained on urine eultine. Fasting blood sugar was 250 mg. per 
cent. Excrotoiy urography demonstrated no visualization, and retrograde pyelo¬ 
graphy revealed a filling defect in the left pelvis with blunting of the calyces. The 
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"Fig. 2. Case V. C. (S.P. 04767). Low power. Necrotic papilla recovered from urine 
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patient was placed on teiTam 3 'cm and made a satisfactory response prior to dis¬ 
charge. 

The patient was followed in the clinic, and made satisfactorj’- progress except 
for intermittent episodes considered to be pyelonephritis with left renal colic. 
Antibiotic therapy was used intermittently. On April 15, 1952, the patient re¬ 
ported passing a small piece of tissue in the urine and brought this specimen to 
the clinic. She was subsequentlj^ re-admitted on April 17, 1952 with the tentative 
diagnosis of papillary necrosis. In addition, she reported a recent liistorj'- of gross 
hematuria. Phj'sical exammation was unchanged except for blood pressure of 
180/95. Again the urine showed a faint trace of albumin and p^uiria. Her diabetic 
control was entirelj'- satisfactory. Retrograde pjmlographj’^ demonstrated left 
hydronephrosis, and subsequent films led to the diagnosis of papillaiy necrosis. 

The specimen passed by the patient consisted of two pieces of tissue which were 
graidsh-white and friable. The larger measured 2.0 b}'- 1.0 bj^ 3.0 cm. and the 
smaller about 5.0 mm. Microscopical^ the sections showed a necrotic papilla in 
which the outhne of tubules was visible (fig. 2). 

Agam the patient was given antibiotics and made a satisfactoiy response prior 
to discharge. As an out-patient, she continued to report bouts of frequency, burn¬ 
ing, gross hematuria and, for the first time, right flank pain. Antibiotics were 
used hitermittentljq and on Juty 28, 1952 the patient was re-admitted. She ap¬ 
peared acutely ill and complained of severe right flank pain necessitating nar¬ 
cotics. Temperature was 103F, and marked right costovertebral angle tenderness 
was present. Blood pressure was 76/42. The blood sugar was essentiall}’’ normal; 
COj combining power was 21 m/Eq., nonprotein nitrogen was 65 mg. per cent. 
Albummuria, pjmria, and hematuria were again noted. A right ureteral obstruc¬ 
tion was relieved liy catheterization. She received terramycin, penicillin, and 
sjmptomatic care; again she made a satisfactoiy response and has been followed 
as an out-patient, remaming as 3 ’mptomatic. 

ETIOLOGY 

The appearance of the lesions of papillaiy necrosis is that of infarction of the 
papilla, with or udthout superimposed infection. The pyramids derive their blood 



^ Fig_. 3. Case M. X. (S.P. 41083). Gross appearance of cross section of kidney showing 
necrotic’papilla partially detached. 
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Fiii. I. Case E. R. (autopsy 12151). Low power. Shorn line of clemarc.ation between 
viable and necrotic tissue. Note cajullnry thrombi in viable jiortion. 


supply from branolics directly from (he nrciinte nrtorics. Vessels nrisiiiR as con¬ 
tinuations of efferent arteries from the juxtamcdullarj’ glomeruli (Truota shunt) 
may also he pre.scut. These vessels are stusceplihle to occlusion hy prcs.surc as well 
as thromhosis in certain disease states. Occlusion of these ve.s.scls does not impair 
the blood supply to the columns of Bcrtini or tlio eortc.x, tind tlic.se structures are 
spared in papillary necrosis. 

In necrotizing jiapillitis, occlusion of the vessels .supplying the pyramids may he- 
brought about in several ways, ns evidenced b\' clinical and exporimontai studies. 
Multiple thrombi in vessels of the pyramids arc ocen.sionally seen in human cases, 
and were produced in a dog and in rabbits by Mandcl and Popper’ bythoinjeetion 
of vinylamine. In many human cases, multiple thrombi are absent. 

The compression of vessels by inflammatory edema may bo an important 
mechanism in the production of these lesions. Most patients with papillar)’ 
necrosis have acute pyelonephritis, in manj- instances to a severe dcgicc. The 
photomicrographs of reported cases and our o\ni material reveal a marked degree 
of edema accompanying the inllammatorj' reaction. The causative organism 
probably is not important except for the degree of edema it excites. Tlio organisms 
reported include Klebsiella pneumoniae, streptococci of the viridanstypo, tubercle 
bacilli, and actinomyccs, but Micrococcus pyogenes var. aureus and Escherichia 
coli have been encountered most frequently. The role of the lowered pH suggested 
by Edmundson,'’ citing tlic work of Mcnkin, may bo important in that it helped 
increase the edema. 

That other vascular diseases of the kidney, .such as arteriolonephrosolcrosis 
and intercapiilary glomerulosclerosis, play a role in the development of these 
lesions is suggested by their frequent occurrence in reported cases. The already- 
embarrassed circulation would appear to be more susceptible to further insult. 

The presence of para-amyloid in some eases of papillary necrosis was assigned 
a significant role by Mellgren.” Here again, a taxed blood supply was probably 
more susceptible to added injury. 

Obstruction of the urinary flow has been important in clinical cases, especially 

’Maiidel, E. E. and Popper, H.: Arch. Path., 62: 1, 1951. 

Mollgren, J. and Jledell, G.: Acta chir. Scandinav , 81: 139, 1941. 
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Fig 5 Case M. N (S P 41083) Low powei Almost complete sepat at ion of necrotic 
papilla This stage would be lopresented as “ung shadow”, as noted in figure 1, A 


in nondiabetic males. Muirhead^ felt that the increase in intrapehnc pressure 
produced in his animals (dogs) tvas sufficient to occlude the medullaij’’ vessels, 
tvith the development of necrotizing papillitis. In human cases obstruction not 
only raises the intrapelvic pressure but also potentiates infection. 

PATHOLOGY 

The degree of papillary neciosis varies in the same kidnej^ and from case to case. 
There may be necrosis of the entire papilla (fig. 3) or part thereof. Frequently, 
even when only a part of the papilla is involved, the necrosis extends fiom the 
base to the tip, and usually located lateralljA The necrosis is of the coagulative 
type, and there is a sharp line of demaication at the junction with viable tissue 
(fig. 4) Grossly the necrotic paitmaj^be yellow, gieen, or dark red. Occasionally 
theie are capillary thrombi along the bolder of necrosis (fig. 4); usually there is 
edema of the interstitial tissue; less frequently there is cellular infiltration. As the 
lesions progress, the necrotic zone sequestrates, the line of cleavage being a 
sharp one starting at the lateral border of the base of the papilla and working 
centrally, so that the last point of juncture is usualty in the midportion (fig. 5). 
The columns of Beitini remain uninvolved. As the papilla separates, the inter¬ 
stitial tissue at the base is infiltrated with wandering cells, especialty plasma 
cells and lymphocytes. When the separation is complete the border is sharp 
(fig. 6, A). The necrotic papilla lies free in the pelvis (fig. 6, B). In addition 
there ma}’’ be Amrying degrees of arterio- and arteriolar sclerosis, and pj^elo- 
nephritis. Abscesses are frequently, but not always, present (fig. G, B and C). 

iMuiihead, E E , Vanatta, J and Giollman, A • J A M A , 142: 627, 1950 
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Fio G Cvse M (vutopsv no'^5) Gioss nppciruicc of Viilnev on cross seclion'^fiow 
mg varjing stages A sppenrance after fiipilm Ims l>oen slougiied icivmg clean Imo of 
Mpiration 11ns would be represented ns clubbed ealw as noted in figure 1, B and C 
o and C, parti illj scpariteil papill le are evident Abscesses of the Kulnev are jiroseiit 

M VN VGf MEM 

Theie ts a paucitj of published itifoimatiou on tlie management of papillary 
necrosis To be suie, infection is tlic dominant and immediate pioblcm at hand 
It must 1)0 emphasized that caieftil bacteriologic studies of tlio otfonding oigan- 
isms aie imperativ’e Those should intUido diug sensitn itv^ tests with all the 
available antibiotics Inasmuch as the lapidity of icnal dcstuittion is often 
alarming, potent antibiotic theiapj must be brought to beni piomptly 
Enhancement of evisting lenal infection as vvcli as hjdionephrotic destiuction 
of renal paienchyma must he avoided Blothage of the diamago channels with 
sloughed tissue may be a seiioiis problem, uretcial cathetei diamage may suffice 
tempoiarily Irrigation of the pelv is and meter vv ith sti eptohmase streptodomnse 
may cause lapid lysis of the sloughed tissue Suigical interv ention for obstuiotion 
unrelieved by such consen'ative methods maj conccu ably bo necessaiy 
hvephrectomy has been advocated and may be life saving Ilowevei, caicful 
consideration of medical management, the exclusion ol the cMstence of bilateial 
disease, and evaluation of total lenal function, must piecede anj decision foi 
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extirpation of ipiial pirciulnma Effcctixc antibiotic tlieinpj ma\ eliminate oi 
postpone nepliioctomv Ccitamlynephiertomyis contia-imlnatcd if tlie integnty 
of the opposite kidney is in question 

nixCLSSlON 

Oiii 0 cases (table 1) closely inrallcl tlio'-c pre\ loiisly i ciioi ted Ml demonstated 
djsuna, liemntuua, dulls, foxei, nausea, and xomiting Foui of the six lepoited 
charattonstu renal colic Thico shoued porstration and stupoi, and too uerc in 
coma It IS interesting to note that all but one uoie diabctu females without 
unnars tiact obstiuction, and that the sex cut j of their diabetes, as mcasuicd 
b) the claiU insulin requirements, xaiied fiom 13 to SO units ])ci daj roui of 
the piticnts weic in the *10 to (lO tear group, Mheicas one was onij 21 jeais old, 
the latter being joiiiigei than those gciieiallj rcpoited 'Ihe diagnosis of aeute 
pjclonephritis was made m all cases, and the organism oi oiganisins were estab¬ 
lished in four In thico, bicteremia was lonfirmcd 1)3 blood cultuic In eontiast 
with some repoits, h 3 pertcnsion was found in onl 3 one patient The picscncc of 
concomitant renal disease is noteworthx’ 'Iwo of the foiii patients studied at 
postmortem examination had mtcrcapillan glomonilosclciosis 

Bilateral papillar 3 ' necrosis was conhimed m thiee patients and unihteial 
imohcment m one In the fifth, it was assumed but unpioxcn that the disease 
was unilatenil, whereas x-rn 3 ' ctidciice was condusne of bilateial disease m the 
sixth Tour of our patients manifested the t 3 pual fulminating and lapidb' fatal 
course of tins cntit 3 , but it is perhaps sigiuficaiit that two of them me h\ mg and 
apparently well 1 }^ and 2 300115 later 

In one of our cases, icpoitcd in detail, the diagnosis was established aiite- 
moitem by histological stud 3 ’ of tissue obtained fiom the urine We ha\o found 
only five similar cases in the hteiatuie 

Careful consideration of the sequence of pathogenesis is the ko 3 to p 3 'olo- 
graphic diagnosis 111 this lesion Bagged cal 3 cps, img shadows, and clubbing of 
the catyces all ha\ c their counteipait in pathologic mateiial 

SUM MARX 

Papillary necrosis must be suspected 111 diabetics with sec 010 lenal infection or 
renal failuie 

The diagnosis can be confiimcd by histologic examination of sloughed tissue 
or p 3 olographic studies show mg 1 mg shadow 3 Ragged 01 isolated clubbed cal 3 ocs 
aic strongly suggestice of this lesion 

Nephrectomy m the acute unilateral disease may be beneficial In bilateial 
disease, diabetic control, antibacteiial theiapy^ and piomotion of free urinar} 
diamage are the only couises of action axailable 

Six cases of papiUaiy necrosis are heieiii leportecl, one in detail 

The photographs weie prepared by Mr James F Glore of the Depaitment of 
Illustration 
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CONGENITAL SOLITARA" PELVIC KIDNEY. A STUDY OF ITS BLOOD 

SUPPLY BY AORTOGRAPHY 

U. BORELL AND I. FERNSTIlOM 

From iheDepariment of Women’s Diseases and theRocnlgcn Department, Karolinska Sjiiklmset 

Stockholm, Sweden 

The principal anatomical features which distinguish the congenital ectopic 
kidney from the ptosed kidney, i.e. a kidney that has wandered from its normal 
place, are its short ureter and the low origin of its blood suppl 3 ^ These] vessels 
maj>- originate from the lower few inches of the aorta or from the large vessels 
in the true pelvis. 

Ectopic kidnej^s have been classified by their position. Eisendrath and Rolnick 
(1938), for instance, divided them into the following groups: 1) low lumbar, 
between normal position and the fifth lumbar vertebra; 2) iliolumbar, across 
the crest of the ilium; 3) iliac, in the iliac fossa; 4) iliopelvic, at the level of the 
brim of the true pelvis; 5) pelvic, within the true pelvis. 

Transitional types have also been encountered. Judging bj*- the literature 
some workers have included the iliac or iliopelvic kidnej'- in the group of “solitaiy 
pelvic kidney”. 

A solitary pelvic kidney is very rare. According to Stevens (1937) it is met 
with once in approximately 22,000 autopsies. Beneventi (1950) collected 43 
cases from the literature and added a case of his own. "We have traced a further 
21 cases in the literature Avhich, together with the case now presented, bring 
the total number of reported cases to 66 (table 1). 

An understanding of the blood supply of the ectopic kidnej’- rests on the 
knowledge of renal embryology. The kidneys appear first in the true pelvis 
as two buds, which arise from the Avolffian ducts and the distal parts of the wolf- 
fian bodies. They form the metanephros at this stage. During the process of 
development the kidneys migrate uprvards. A temporaiy blood suppty is re¬ 
ceived from the internal iliac arter 3 '^, common ihac arteiy, neighboring A^essels 
or from the aorta. The permanent blood supply is not acquired until the kidneys 
have reached their normal position, which occurs at the end of the second month 
of intra-uterine life when the embryo is in the 25-30 mm. stage. If the kidneys 
do not migrate upwards or their ascent is arrested, the temporary blood suppty 
then becomes the permanent one. The origin of the vascular supply of the ectopic 
kidney shows great variet 3 ^ 


CASE REPORT 

Hospital record No. 727/52, a girl, aged 16 years, sought medical advice 
because of amenorrhoea. Otherwise the past histoiy yvas irrelermut. The attending 
physician discovered a mass in the tine pelvis, which he suspected to be a hema- 
tometra secondary to aplasia of the vagina, and referred the patient to our clinic 
for treatment. 

Accepted for publication May 1, 1953. 
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Coiidilioii on .ulmi'-sion The sctomlan s-ex Llurnilcnstits ueie normnlij 
developed Gjnetolognal owmination lovcalcd aliseinc of the vapinv On 
rectal exammatinn a mass the st?e of a roosp chi' was ivvlpited f.nilv high up 
m the tine pelvis just to the left of the midhnc, it was somewhat adherent, 
tciukr, and softci to the touch than a normal ulcius 'I'he ma=s was suspected 
to he hematomotra In view of the fact that it was not possible to cstahhsh a 
definite diagnosis peKiitaiieous letiogiade arteiiogiaphv of the iliac niteiv was 
earned out for fiirthoi iiifoimatioii, using the method desciihed in a pieviotis 
paper (Boiell ct al, 19o2) 

Aitcnographit findings The right utcime arteij was absent A vesscl was seen 
aiisitigfrom the extieme proximal end of the left internal aitcij and iiimnng 
downwards and medially, its couisc was rcmarkablj stiaight (fig 1) Within 
an area corresponding to the site of the mass, it (lividcd into seveial small 
blanches We believed the vessel to be a uterine aitery, whose appeiiance and 
course deviated from the noimal 

The first step m the tieatmciit of the patient was surgical leconstiuction 
of the vagina by the methods desciibcd by Kiichenci-Wagnci Two months 
later laparotomj was peiformed foi infoimation about the natiiio of the mass 
It was found to be ictiopeiitoncal, and was a pelvic kidncj A shoit uietei ex¬ 
tended fiom the center of the lowci pole of the kidnej kitciallj to the left and 
downwards Ko noimallj placed kidiicjs vveic palpable The right adnexa and 
the uterus were absent The left ovarj was normal m size and c ontamed follicles 
The appearance of the ampulla and the fimbnao of the left fallopian tube was 
noimal The tube mcasuied about 4 cm in length and tei-minated in a short 
strand of connective tissue 

Iho findings at lapaiotomy led us to le examine the artciiogiam In doing 
so we found that the shadow of the lower pole of the left kidney was visible 
The film had been taken about 5 seconds aftci injection of tbo opariue medium 
Hence, the vessel which we had believed to be the uterine aitcrj (fig 1) was in 
fact the renal arteiy 
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Fig. 1 Retiogiacle aiteriogiaphy, injecting left femoial nitcry. a, Vessel extending to 
and supplying lower pole of pelvic kidney. 

Fig 2 Aortogiaphy, introducing catfietei percutancouslj'^ into aorta thiough femoral 
arteiy Blood supply of pelvic kidney is shown, a, Vessel arising from left inteinal iliac 
arteiy. b, Vessel arising at bifurcation of aorta 



Fig. 3. Aortogiaphy, introducing catheter percutaneously into aorta through femoral 
aiteiy. Blood supply of pelvic kidney is shown. A, same vessel .as seen in figuie 2. Paren¬ 
chyma of kidney is faintly visible B, film taken 4 seconds after film A. Parenchyma of 
kidney is now clearly visible Shape and position of kidnej^ are well shown. 



CONGHN'IIAL SOMTVlrt PI l.VIC KIDMA 


021 


Cjstoscopy Tiie trigone wins sjmmctucal Tiic oiifiio of the light meter 
was absent, tliat of the left urctci was elcaily \isiblp and opened and dosed 
rlij tlimically 

Excretoiy uiogiaphy: No renal outlmcs wore visible: noi was anj opaque 
medium seen in the area eoircspondmg to the normal position of the kidneys 
A renal pelv is w ns scon in front of the saei um The calyces w ere direi ted to the 
left and upwards A short urctei c\tende<l to the left side of the bladdei, entering 
it in the 1101 mal position 

Aortography This examination was made for mfoimation eonoormng the 
exact position, shape and blood supplv of the eitopic kidney, vising the toclmiqne 
described by Seldinger (19o3) With this method the cathetei is introduced 
percntaneouslv into the femoral arterv The aoitogiam disclosed that two blood 
vessels supplied the pelvic kidnej ; a large one, aiising at the bifurtation of the 
aoita, and a smallci one, oiigmatiiig fiom the left intcinal iliac alter}- (figs 
2 and 3, .1) As the paiendiymn showed up well it was possible to determine 
the shape and position of the ectopic kidney (fig 3, B) 

DISCUSSION 

In the Go ta'cs of congenital solitary pclvn kidnc} published, the anatomical 
charactcnstics of the blood v cs«els supiilj mg the malplaced kidiiej hav c been 
fully desciibed only in 9 eases fiom autopsy findings As fai as wo ate awaio, 
the case picsentcd is the only one m winch those vessels weio investigated in 
iiio by aortography. Figure 4 shows a schematic rcpicsentation of the blood 
supplj of the ectopic kidiicj in these 9 cases, and in the case picsciitod Tlie 
oiigin of the blood vessels supplj mg a sobtarj- pelvic kidnoj appears to vai-j- 
grcatly The vessels may aiise from the intcni.il iliac aitones, the common 
lilac arteries or fiom the aoila 

These 10 cases maj- be gioupcd according to the oiigin of then vasculai supplj- 
as follows 1) fiom the common ilmc aitcij, 2 cases, 2) by a v csscl aiismg fiom 
the intcinal iliac arteiy and the aoita oi by a v esscl originating from the common 
iliac arterj- and the aoita, 3 t.ascs, 3) by a blanch of the aorta, i o a v-essel aiismg 
at the bifuication of the aoita, 2 cases, 1) bv- several vessels arising at diffeiciit 
levels m the aorta, 2 cases 

It may leasonably bo assumed that a relationship exists botwoen these vaiia- 
tions in the oiigin of the blood supply and five differenf stages in five vipvvaid 
migiation of the kidneys The cases of gioup 1 and 2 probably illustiato early 
stages of tins process while those included m group 3 and 4 most likely cxomplifj- 
later stages The case published bj- Hebb (1885), m which the solitary ectopic 
kidney deuved its blood supply from two branches of the light internal iliac 
artery and from thioe blanches of the aoita, docs not fit in any one of the abov e 
gioups 

We should hav e liked to investigate the question whethei oi not a lelationship 
exists between the position of the ectopic kidney and the source of its blood 
supply Such an investigation was unfortunatelj- not possible because of in¬ 
complete mfoimation about the exact position of the ectopic kidiiej- in most 
cases published 
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Fig. 4. Schematic representation of blood supply of solitary pelvic kidney. 

The incidence of solitary pelvic kidney in tvomen and men is practicallj’’ equal. 
Of the 66 cases discussed (including the case presented) information about the 
sex of the patient tvas available in 52 cases. Of these 27 were women, and 25 
were men. The association of pehdc kidney and anomalies of the genitalia is 
rare in male patients. If it does occur undescended testes are then generallj" 
present. 

According to Nalle and collaborators (1949), a solitary ectopic kidnejr in 
women is alwaj^s associated with an anomaly of the reproductive organs. Many 
workers believe that the close embryological association between the miillerian 
and Wolffian ducts accounts for the frequency of this association. In the 27 
female cases published, a more exhaustive medical examination might have 
revealed an anomaty of the reproductive organs in 4 cases. With the exception 
of the case reported by Hennesse 3 " (1929) an anomaty of the reproductive organs, 
however, co-existed in the remaming 22 cases. The anomalies found were as 



COXOKNIT.VIi SOLlTAllY PIXVIC KIDXHY 


023 


follows: aplasia of tlic vagina, 17 cases (including the case presented) or 71 
per cent; aplasia of the uterus, !) cases; absence of the right fallopian tube, -1 
cases; absence of the left fallopian tube, 1) eases; absence of the right ovary, 2 
cases; absence of the left ovarj’, 7 eases. 

If aplasia of the vagina is a.s,sociated witli a mass in the true pelvis the nature 
of which cannot be determined clinically, it is imperative that the urinary 
tract he carcfidly examined with regard to a renal anomaly or disease before 
attempting vaginoplasty. In sevend casc.s of solitaiy pelvic kidney reported in 
the literature the renal anomaly was thought to be the uterus or an ovarian 
tumor and laparotomy was carriwl out. 

Reversely, if urological examination discloses a pelvic kidney the reproductive 
organs should also be carefully examined. 

The diagnosis of renal ectopia may be difficult. Early diagnosis, however, 
is of greatest importance, l)ecnusc an ectopic kidney is easily infected with sub¬ 
sequent calculus formation. 

Retrograde urography may give ri.sc to comiilications in cases of solitaiy pelvic 
kidney because hydronephrosis, pyelitis or stones occur in thc.sa patients more 
frequently than in jiatients suffering from some other renal lesion. By excretory 
urography, again, unsatisfactory pictures are often obtained because of failure 
to achieve sufficient ureteric compression. We feel that aortography offci-s great 
advantages in such cases, jirovided that renal function is not impaired. Aor¬ 
tography, carried out by the method described, is a harmle.ss procedure and docs 
not cause any noteworthy discomfort to the patient. Moreover, it provides in¬ 
formation about the blood supply, shape, position and function of the ectopic 
kidney. 

With aortography the opaque medium readily enters the parenchyma of the 
ectopic kidney with satisfactory fdling of the renal pelvis and the ureter as a 
result. In most cases thus examined further examination by retrograde urography' 
will probably not be required. 

The diagnostic value of aortography in cases of renal ectopia has been em¬ 
phasized by' Doss (1940), Griffith (19.70) and others. Wo feel that aortography' 
should also bo carried out in cases in which there is a unilateral diseased ectopic 
kidney and a nomal kidney' on the other side. The removal of a pelvic kidney' 
may' be difficult, technically, because of adhesions and the abnormal blood supply'. 
Excessive hemorrhage may be encountered at operation. Knowledge of the 
anatomy of the blood vessels supplying the diseased kidney will, no doubt, 
facilitate the operation. Information about the anatomical features of the renal 
vessel will also be of value in the rare cases, in which nephropexy' is contemplated. 

SOMM.VIIY 

A case of congenital solitary pelvic kidney' associated with aplasia of the 
vagina, uteiais, and the right adnexa is reported. The blood supply' of the pelvic 
kidney' was studied by aortography. The source of the blood supply' rvas compared 
with that in the 9 cases reported in the literature in which information on this 
point was given. The value of aortography' in cases of renal ectopia is emphasized. 
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HYPEUNEPimOMA IN SEVEN-YEAU-OLD WHITE GIRL 
J IMPS W BPATTIi: 

Only fovu eases of hypciucpliroma in the joimg arc icgisfcictl in tlio Ameutan 
Tumoi Rcgistrv. ages G, 13, ami two at 11 ye.iis Only one, a 11-ycai-oUl boy, 
was nine G months aflci iicphicetomy Campbell,' aftci mentioning the above, 
further cmphasircs the raiity of this tumor in childhood, i iting a single instance 
of Its oinirreiuc, in a 7-jeai-old boy, in 52 cases of iTiial tumoi m childbood 
collected m New ^'ork hospitals (1937) Accoidmg to Gross,' none htue bien 
encountered in 30 j cars at Boston Clnldicn’s llosjntal BelP states he is not con- 
Miiccd tint adenocarcinoma of the adult t}pe oxer occurs m childicn, citing 
the article of Ilellstiom'm which hxpenicpliroma in a child of 18 months was 
described but no microscopic illusfiation was gi\cn ScottP icports in a senes 
of cases from the New A'ork Post Gnidnate Medical School .md Hospital 3 cases 
(ages G months, 4Jd, ())'> jeam) diagnosed ns piimaij larcmoma of the kidney, 
all of which ha\e been checked b\ competent ji ithologists In a leview of 307 
cases by Cathcait,' only one case less than 21 jears of ago is listed, a 11-jcai-old 
boj 

This patient (ES) was admitted to St Anthony Hospital, Lis Vegas, New 
Mcmco April 10, 1951, having been seen in the ofRce ti weeks pievioiisly, foi 
the first time Then ho had pcitussis, in addition ton light upper abdominal 
mass Treatment was necessaiy foi that mfcetion before she eoiild bo admitted 
to the hospital foi studies Ihc mother gn\e a historj- of the child haxing 
had a fall the piexioiis Septcmbei, at which time a small mass was noted m the 
nght abdomen There had been no gastro intestinal symptoms and no notice¬ 
able weight loss The child had attended school until she de\eloped pertussis, 
and had not been botheicd bj the abdominal mass in the least Thcie had 
been some giadual cniaigomcnt of tlie tumor, but the pilicnt’s paionts paid 
little attention to it 

Examination at the time of admission to the hospital icxcaled a well-dc- 
xeloped, faiily well-nouiishcd, white child Hoad and neck weio iioimal except 
foi a few small discrete Ij mph nodes m the neck The i best w as deal and no 
abnormality was noted on ladiogiapliic cxaramation The heart was cntiielj' 
within normal limits Abdominal palpation showed nothing abnormal except a 
nontenclei, firm, slightly moxable mass occupying a pobition slightly to the light 
of the niidhne m the uppei midpoilion of the abdomen, appioximatety 8 by 10 
cm Examination otheiwise was completely within iioimal limits 

' Campbell, M F Clime cl I’ccli itric UroloKj Philadelphia W B Saunilera Co , 1951 
lO^^Gross R n Surgerj of Inf iiicj end Childhood Philadelphia W B S uiiidcrs Co , 

'Bell.F T Renal Disease Philadelphia, Lea and Fchiger, 1946 

' Ilellstrom, P Hj pemephroina in child IS months old Acta Pediat , 26- 217, 1939 
l^^gScotti, D W Malignancies m infancj icncl childhood N Y State I Med , 39‘ 1188, 

' Cathcart, E An unusual ease of renal tumor Proc Stall Meetings, Maj o Clinic 4 
o42 343 1029 
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Fig. 1. Excretory urogram showing relative size and position of tumor with central 
irregular areas of calcification. 



Fig. 2. Tumor, split longitudinally. Central mass is old blood. 
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Fin. 3. Section of tumor Himnini; largo cloar colla uilli small, dark-staining nuclei. 


Flat films of tho iibdomun, followed by e.\eietary urograms (fig. 1) showed 
the tumor occupying a position anterior and inferior to the right renal pelvis 
with an irregularly ealcificd oentr.al area. The right renal pelvis was apparently 
normal in shape, slightly larger than that on tho left, and only tho upper portion 
of tho right ureter was visible. In upright views tho tumor shadow could ho 
distinguished from the lower border of the liver by the interposition of a gas-filled 
segment of colon. It was felt from the radiograiihie examinations that the tumor 
might he a large dermoid cyst. 

Blood and urine annly.«es were unremarkable except for 1,5 white blood cells 
per high powered field, and a sedimentation rate of 14 mm/hr. 

On her fourth hospital day the patient was operated on using open drop 
ether anesthesia. Upon opening tho abdomen, a large retroperitoneal tumor was 
encountered which was intimately attached to the lower polo of the right kidney 
and in such close relation to the right renal pelvis as to make .any attempt to 
separate it from what appeared to be normal kidney substance grossly imprac¬ 
ticable. There wore whitish, nodular areas on tho surface of tho tumor, and tho 
entire mass seemed included in the capsule of the kidney. Tho tumor separated 
from the adjacent tissue with ease. The light kidnoj- and the attached tumor 
mass wore removed in one piece with verj- little difficulty. Following closure of 
the abdomen, the patient showed no adverse rc.action to her surgeiy. Ilocovcry 
was prompt, and the patient was dismissed from tho hospital on her fifth post¬ 
operative day. Bc-examination 6 weeks from that time showed only a well- 
healed wound and some increase in weight. There was no evidence of metastasis. 

Following surgery the specimen was split longitudinally (fig. 2). There was a 
large cystic cavity with hemorrhagic material in the tumor which apparently 
had given calcific shadows on preoperativc x-rays. Surrounding this was a rim 
of somewhat nodular, whitish material c.xtending to and tending to widen tho 
lower pole of the kidney. A capsule-like membrane was interposed between 
the tumor and grossly normal kidney substance. 

Stained sections of the specimen (fig. 3) revealed atypical epithelial cells with 
abundant clear or pale granular cytoplasm, distinct cell borders, and deeply 
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chromatic nuclei. In places they seemed to haA’^e an alveolar arrangement or 
glandular appearance. The pathological diagnosis AA'as clear cell carcinoma of the 
kidney, or hypernephroma. 

Re-examination of patient in May 1953 iwealed no evidence of tumor spread 
or recurrence, normal groAAdh and good nutritional state of the child. These 
findings make the prospect of pennanent cure encouraging. 

StJMMARA' 

A case of hypernephroma or clear cell carcinoma of the kidney occurring in a 
7-year-old girl has been presented Avith illustrations. This is a tumor of extreme 
rarity in childhood, some authorities eA^en doubting its existence prior to adult 
life. The patient AA'as operated on and tAA'o years later presents encouraging pros¬ 
pects of permanent cure. 

1700 Pine Grove Ave., Colorado Springs, Colo. 

Addendum: Since preparation of this article for publication tAvo other cases of 
hypernephroma in childhood have been published by Hempstead, R. H., et. al: 
Jour. Urol. 70:152, 1953. 
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CLINICAI. EXPEKIEXCE WITH THE SKEGGS-EEOxXAEDS 
AUTiFtCIAE KIDXEV 

\V.U,TI:R A KEITZEIi, MANRHY I. I'OliD \M) EDWARD W. MII.RCR 

The puipofep of (his piipei is (o ro\ icw oiii evpcriiMicp (lie ai (ificial kidney 
a( (ho Ci(y lIospRal of Akion during (he pas( 2 ycai-s. Mcriill"-^ has pontrilnKcd 
an e\ccllcn( review on (lie suiijccl and lias rceoidod a laige clinienl experienro 
widi (he Kolff kidney. Om cxjicricnce lias been wi(li (he moie comiiaei, moio 
easily traiispoi (able, mcehanieally moie simple Skcggs-Lconaids ai( ificial kidney 
(fig. 1). This kidney is capable of uUrafiUialion. I( has a eomparablo dialy/ing 
area. Its vniiimo is less tliaii ."lOO ee. It is appinximatcly the si./e of a bed-sidc 
stand. Its constniction and assembly aie siiflicieiidy simple that (he peisoniiel 
of an average gcneial hospKal can be tiaiiied (o ii'-semble and apjily it. 

The stainless steel cabinet contains (he two ])nnips and motors foi the blood 
and dialyring lUdds, and the heating unit. The pumps will deliver up to 700 ee 
pel minute without hemolysis Dialyzing fluid flow may be altcied by varying 
the diameter of the lubber tubing Bloorl flow mav be alteied by \aryiiig the 
pump speed. The healing unit eontiollcd by a DeKliotinsky tlioi mostat maintains 
the desired dialyzing tempeialurc. 

The 18 by 12 inch icctaiigulai dmly/ei of 22,000 stiuare eendmeters dialyzing 
siiiface sets on top of the cabinet. Blood flows between sheets of cellophane. 
Dialyzing fluid flows in the opjiosite diieetion between the ievpi.se side of the 
cellophaiio and the lublier mats. 

Assembly of the kidney and its steiili/ation with live steam aiopcifonned by 
the suigical mii-ses. I’liis lequirc.s fiom 2-3 lioiiis. It may bo set up houis oi 
even days in advance, if the dialyzing unit is kept moist. 

Following assembly, testing, stciih/.ation and cooling or stoiage of the aitifieuil 
kidney, the patient is brought to the o|ieiati!ig loom, usually in liis own bed. 
Bndei local anesthesia, polyethylene cathetcis nio inserted by way of the 
saphenous vein into the vena cava, ami the homolateial antocubital vein into 
the subclavian vein, and kept open with o per pent glucose and distilled watei 
The blood side of the dialyz,er is tiansfuscd with one unit of compatible 
hepariniz,ed blood. The patient is liepaimiz.ed. The cathetcis fiom the patient 
are attached to the aitificial kidney. The blood is taken fiom the leg vein, 
pumped into the bottom of the dialyzci, exits at the top tliiougb an an tiap 
and returns to the patient thiough the arm vein at fiom 150 to 200 cc pel 
minute The dialy/ing fluid is pumped fiom caiboys thiough the dialyzer in the 
opposite diieetion at 400 to 000 cc per minute and is discaided (fig. 2). 

Accepted for publication Julj 17,1953 

Unit built by Rat moiid W Allen, desiRiiinR cnaiiiccr, Akron, Oluo 

1 Merrill, J P Tlie artillci.il kidney New Dng J Itled , 246: 17-27,1952 

® Merrill J P , Smith, S , III,Callahan, D ,I , III and Thorn, G W Use of artiGcial 
tidney clinical experience J Clin Investigation, 29:425-438,1950 

® Meirill, J R Present role of artificial kidney in clinical therapv Ann Int Med , 33: 
100-107, 1950 

^ Merrill, J P Symposium “Management of Renal Insufiiciency an ev.aluntion of con¬ 
servative methods and role of the aitifieial kidney North Central Section, A U A , 
Minneapolis, Minn , Octohei II, 1953 
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chromatic nuclei. In places they seemed to have an alveolar arrangement or 
glandular appearance. The pathological diagnosis was clear cell carcinoma of the 
kidney, or h 3 ^pernephroma. 

Re-examination of patient in Maj'-1953 revealed no evidence of tumor spread 
or recurrence, nonnal growth and good nutritional state of the child. These 
findings make the prospect of permanent cure encouraging. 

SUMMARY 

A case of hj^pernephroma or clear cell carcinoma of the kidney occurring in a 
T-jmar-old girl has been presented with illustrations. This is a tumor of extreme 
rarity in childhood, some authoi'ities even doubting its existence prior to adult 
life. The patient was operated on and two jmars later presents encouraging pros¬ 
pects of permanent cure. 

1700 Pine Grove Ave., Colorado Sprmgs, Colo. 

Addendum; Since preparation of this article for publication two other cases of 
hypernephroma in childhood have been published by Hempstead, R. H., et. al; 
Jour. Urol. 70:152, 1953. 
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Fin. 2. DiaRram shouing circulation of blood and flow of dialyr/uiR lluid in Skcggs-Loon- 
ards arlificiiil kidney. 


EFFECTS OF ULTWFILTRATION DURING DIALYSIS 



T UUra61tration and dialysis in patient with uremia and marked edema. (Patient 

A • o., University Hospital, Cleveland, Ohio. Courtesy of Dr. J. Leonards.) 
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The indications for use of the artificial kidney have been outlined and discussed 
by several authors.°'^“ Its usefulness ndll vary -with the knowledge and ex¬ 
perience of those using it. Our experience has been purely clinical in an effort to 
detemiine whether the artificial kidney is a practical instrument in the therapy 
of uremia in a typical average general hospital. We have enjoyed technical 
advice from Dr. Leonards. We have no research grants. We har-e dialyzed 
patients uith chronic uremia as a temporal y measure and to develop our pro¬ 
cedure, and patients with acute uremia to tide them over until their kidney 
function recovered. 

^ MuiiajL G.. Development of aitificial kidney, experimental and clinical cxpeiienccs. 
Aich Surg , 66; 506-522,1947 

^ Murray, G , Delorme, E and Thomas, N.. Artificial kidney. J. A. M. A., 137: 1596- 
1599, 1948 

‘ .tinall, X. and Norvitt, L On artificml kidney etfectivit}' of apparatus. Acta Med. 
Scandmav., Supp 196, pp 2.50-258, 1947 

® Ah\all, X and Tornberg, A . On artificial kidney fluid balance between blood .saline 
during dialytic treatment Acta Med. Scandinav , 138 : 246, 1950. 

^ Skeggs, L T , Jr and Leonards, J R Studies on artificial kidney preliminarj^ results 
nith new type of continuous dialyzer Science, 108:108-212,1948. 

“ Skeggs, L. T , Jr , Leonards, J R and Heislci, G R : Artificial kidnej^ construction 
and operation of improved continuous dialyzer. Pioce. Soc Exper Biol. & Med., 72; 539- 
543,1949 

“LeonaidSjJ R andHeisler, C R Artificial kidney maintenance of life in bilaterally 
nephrectomized dogs and its lelation to malignant hypertension. Am. J. Phj'siol. (in press). 

Skeggs, L T., Leonards, J R., Heisler, C and Kahn, J R.- Artificial kidney HI: 
Elimination of vasodepressor effects due to cellophane J. Lab & Clin hied , 36: 272-275, 
1950 

Rosenak, S S and Saltzman, A Xew dialj'zer for use of aitificial kidney. Proc. Soe. 
Expel. Biol. & IMed , 76: 471-475, 1951 

Aluirhead, E E and Reid, A F : Resin artificial kidney. J. Lab. & Clin. Med , 33: 
841-844, 1948 

Doolan, P. D , Walsh, W. P , Kyle, L H. and Wishinskv, H : Acetylsalicylic acid in¬ 
toxication: Proposed method of treatment J.A M.A , 146: 105-106, 1951. 

” Leonards, J R Personal communication 

*^KoIff, W. J. .4,1 tificial kidney tieatment of acute and chronic uiemia Cleveland Clin. 
Quait , 17: 216-228, 1950. 
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Tadli: 1. Clinical conditions in which the arlificial kidney might benefit a palicnt 


1. j-lcufc Tcvcraible uremia 


A. PrcTcnal 

1. Protracted vomiting, i.c. intestinal ob¬ 
struction. 

2. Severe diarrhea or fistula of small in¬ 
testine. Infantile diarrhea. 

3. Eclampsia-toxemia pregnancy-abor¬ 
tion. 

4. Intestinal hemorrhage. 

5. Cardiac failure with acute uremia. 

6. Dehydration-heat stroke. 

7. Addisonian crisis. 

8. Diabetic acidosis ^ith acute uremia. 


B. Tlcnal; 

1. Lower nephron nephrosis J 

a. Traumatic shock. 

b. Surgical shock. 

c. Transfusion anuria. 

d. Crush syndrome, 
c. Severe burns. 

f. Sulfa drug nephrosis. 

g. Acute glomerular nephritis. 

h. Acute poisonings: 

1) Bichloride of mercury 

2) Bromides 

3) Barbitals 

4) Carbon tetrachloride. 

i. Hepato-rcnal syndrome. 


A. Prercnal; 

1. Azotemia of heart 
failure 

2. Chronic ulcerative 
colitis 

3. Malnutrition 

4. Intestinal obstruction 
chronic 


JI. CAromc uremta 

B. Renal: 

1. Chronic glomerulo¬ 
nephritis 

2. Chronic pyelo¬ 
nephritis 

3. Malignant hyper¬ 
tension. 


C. Postrcnal: 

1. Nephrolithiasis, 
bilateral 

2. Bilateral hydro¬ 
nephrosis. 

3. Contraction bladder 
neck. 

4. Prostatic obstruction. 


III. Nephrotic states 

A. Prercnal: 

1. Heart failure with anasarca 

2. Pulmonary edema 

3. Cerebral edema 


{with or without uremia uUrafiltration) 

B. Renal 

1. Nephrosis (chronic glomerular 
nephritis) 

2. Chronic pyelonephritis 


IV. Eleclrolyte imbalance 

A. Hyperkalemia 

B. Hypernatremia 

C. Hyponatremia 

D. Preparation of poor risk for surgery. 


In our brief experience of dialysis in 25 patients for a total of 32 applications, 
we arc not in a position to give any specific indications or contra-indications. We 
can only suggest the possibilities and use the experiences of others to make an 
outline of the various conditions where dialysis might be of benefit (table 1). 

It is our opinion that the urologist is peculiarly suited to handle the artificial 
kidney application by his familiarity with uremia by daily contact, by his ability 
to exclude obstructive uropathy, by his knowledge of fluid and electrolyte balance 
and by his ability to perform the necessitated minor surgical procedures. 

Contra-indications for artificial kidney application are not well delineated. In 
view of the required heparinization, the threat or presence of active bleeding 
may constitute a hazard. Protamine sulfate, which is used following dialysis, 
will rapidly counteract the effect of heparinization. If the application is the 


rOEt> AND AOLLER 




o « 5 . 

n f- 2* 

•S =3 . g 

_.g S .2 c! O 

Oo S o a u a 

rt • o o 

o S E p.‘5 

.2 3 5 .iS" o CJ o 

tng m 

■3 33 . g tot) iS 

3 ft g a<-0'^ 10.2 

3 3 • o e 

g| S sjg.g'” 

“■§ 2 “.ErS 3 

e-- ^ o^So g 

•" 2- 3 ’^'ts-3 3^ . 2 '3”^ S 

lip I S'g'H’B'lii 

p3<6(5o6SoSSvS 

.2.2 0 o O §‘5.2 0*5 o 
PQOP-(OOpP&h^;o 


t^tO'i<ooo-.i<3<omooeo 

t^cOOOf-‘r;<ot-T-it^O 


T-foiftooooiaooo 

OC^iOOCOOt^r-»COci-^ 


^^csooc^ocoooco 

oc5cococ3'^r-o-t<i-^io 


S o 
2 

3 ci c « 

S o 

ui .is ^ 

2 2 « ^ 

S 3 o ^ 

g <3 a o 

o O o 

^ a'S'S-g 

^ 3 ^ § o 
fcOO’43 
c3 S c'H,2 

e « s 

3 03 .40 3 

^ to S oa ej 
c3 o O 

qftOP-H 


2 

§ S E 

S o o 

s^-s 

^-.3.2 £ 

g”^ O.S 

~ ft? 

3 &6 2 
■3 ” £ ® 

gi§p^ 

.Sft'P'g 

>- - o 2 

g 3 3 g 
ft^o"^ 

o g a 2 

■S 3 a S 

O C5 


Pn!=(P:;(^g[=,Po,P=,;gS 


OO-e<t^-^OOC0{NC<l 

CO»CCOi3CC'^l>CiiO 


03 

's . - g 

>^2 ,2-2 
1^*5 *53 "5:? . 
r>~ 2 

cs S 

(j) O o 


.2 S ~ 

§5.2.0 ■■§ 

. l-p .2^ 

£ .g '■^’3 m’3 3~ a'a 3 ”^ £ X 

o u o' t^^’g'5 g S ®fe’"2 

.2 ■i>ttE:2l'g“gS|.ig.sisg^ 

•§ o m^gs. 1 ^ 3-5 rt'3^.2'1 

^|•§g?.-||2£^^S5■|•2|J£p 

OrtC^I mCJ S^.s 0 “ 


.> ^.SUoa "(5'^ O g j.’-'*'-- 

|•§g?.-||2£^^S&|•2.|J£p 

E?|-lgg;S:S|^=S“lQ«:^'^§. 

‘".5^et3.a o^dt mcs gt-i.S o “ 

*t5'tS*3'TS*3 *3*3 5? 3 t3‘3“3,9 

•ooot>a>*3o30«^222^ 

- ^.3 rr ‘jr ‘jr ‘JT ‘JT UT UT VT VT X E -2 ‘/S^ *X 'X •ri 


a§),2 ® 0^.2.2.2.2.22.2.2 e §.2.2.2.> 

D<5Qopp5fipQpfippq^5c=;QQn.j 


00a,0g0P=HPHC-.P^fiH00g^0pHt^fi-<00 

e ■ ^ ^ ^ 

•?* lA ic ^ oa o-s* o CO o ^ c3 I ec CO CO CO 

a C3 O OJ kO CO iO *-< CO T-» ^ CO O CO kO o t-o 

s ^ i-»T-*r-< ^ f-i * ^ ^ 

U. ___ 

^ I>000kc0k30000k00c0k000*300 

‘g »-<eOCO'^CO*^k-^’^*-«'^’^CO'0<OkOC^*^^'^‘^ 

o _____ 

V. 

^ OQoo^ioc^ca^‘^ca*e‘o , t^^co-i*c>kO 
« ca u5 •;< 10 to C5 CO CO ko ko o o coeooi-Ho^ 
^ ^ ^ 1.H »-< c5 ^ th ca ^ Cs c^ th CO 


rH ca CO ^ oa »-t ca 


rKCa T-tC^ 


3 

.2 3^ 

g e 2 B e ?, 
£ 0-3 00" 
^ *53 *5 *5 

•Sc;vot3c3Cc„ 

3i3c2®nC?COC??5 

3 3c30 {5-t^ 

-So-3Sc?iOog 

2*2 ^ 0**3 5*® E*8*"§ 

3 — *^ O 5 >> 3 >>>»•- 
► ^ 3 

2 3 g ^ g -*3 O 

52c3o3coCC’^ 
^ o3 c 3 .cJcicQ 
-Cho3 3c:cucc>> 

3 O ® tD2 tflO fcOfcDO 

« 03 ^ c? TS oa ^ 3S fi^ 
? O Ok^kS O 



3 i 2 2 >. 

0.2 E 6 ® o 

a g OEJ 3.2 t>. 

C-g. c 5“-.2'^> 
c3 Qj *3.2 ^ 40*43 

C C 43 00 42 ^ 

O .M o ^ 

u 3 *2 *-• >» o 

.2■« S 3 a'S.'n CI 4 
o o 5*0 o 
o 3 3^ 2 2 

^ O bO ^ .t3 D. 

^ pi^ E 00*3 ® 3 t3 


o 

1 ^ 
K 


si ® 

1 a 

2 c5 

Is o 

g- s 

Ai 03 

3 CS 

s 

Q c3 

•2 'O 

s 9 

^ 3 

O to 


s p=, 





00 rt^fco 

ca 

ea CO CS ok3 

ca 

kO 00 CO CO 

CO 

CO 

CO CO 10 

coco 

kOt-*>^CO 


Og<«^g;a)P^fqtfp3 
c^potvq^>oaPH 


t-UMcOtJtlSlOt^COOO 


ca 

CO 

-?3<iOcOt^OO 

00 1 -icaeo^ 

rH »—H 


















ARTIFICIAIi KIDNEY 


635 


ARTIt^lCIAL KIDNEY 



I 1 J 4 1 1 1 (|9lIUIII)HKIinU»I9IinDi<SUS 
DAYS 

Fla. 6. Acute uremia showing response to dialysis. (Patient V. S., City Hospital of 
Akron.) 


only chance to maintain life, it should not be withheld. Patients with malignant 
hypertension and uremia would not be expected to and do not respond well to 
dialysis. We have divided our clinical material into those with acute uremia, 
chronic uremia and those where ultrafiltration was thought to be an outstanding 
factor (table 2). 


ACUTE UREXIIA 

Patients with acute uremia due to a reversible renal lesion not responding to 
conservative treatment are the ideal subjects for dialysis. Despite the extreme 
importance and application of conservative treatment by dietary, fluid and 
electrolyte balance management, there are patients in acute uremia who will 
die unless some type of dialysis is used. We believe that the artificial kidney is 
a practical means of salvaging many of these patients. Unfortunately, many of 
these patients are seen only after they are in extremis and die before, during, 
or shortly after application of the kidney. Education of the general profession 
in the use of proper conservative treatment of uremia and the importance of 
early consultation tor dialysis will save more lives. 

Examyle J. V. S., a 46 year old white nurse, was anuric from shock incidental 
to multiple fractures sustained in an automobile accident. On her eighth post- 
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Fig. 6. Continuation of figure 5 


accident and anuric day, she was comatose and convulsing. The abdomen was 
distended and there was fluid in the right chest. She was dialyzed for 6 hours 
(figs. 5, 6 and 7). The blood urea nitrogen dropped from 142 to 44 mg./lOO cc. 
The CO 2 combining power rose from 17.6 to 22.5 mEq/L. The patient became 
mentally alert and the convulsions ceased. The blood pressure dropped from 
200/100 to 140/90 mm. Hg. Diuresis occurred on the sixteenth day. She was 
discharged on her twenty-sixth day. 

Since diuresis did not occur until the sixteenth day, it is our opinion that the 
artificial kidnej’- was life saving in this instance. 

Example 2. F. B., a 34 year old white woman with a history of pre-eclampsia, 
was anuric from shock and blood loss incidental to dehvery. By her eighth 
postpartum day her condition appeared critical and the artificial kidney was 
used for hours. Clinical response was excellent. The blood urea nitrogen 
dropped from 139 to 64 mg./lOO cc. Diuresis occurred the following day. The 
patient recovered rapidly and was discharged on the twenty-second hospital 
day- Yeiy probably the patient would have recovered without dialysis. Her 
convalescence was probably shortened. It is impossible to foresee the time of 
diuresis, and it is probably wiser to administer the artificial kidney early in 
critical cases. 
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Fig. 7. Continuation of figure 5 


chronic uremia 

The patients with chronic uremia were hopelessly ill; all are now dead. A few 
patients’ lives were prolonged. Valuable experience -was gained. It became 
clinically apparent that a patient too long in severe uremia would not survive, 
no matter how long dialysis might bo instituted. 

Example i. A. M., a 45 year old white woman, had been treated for polycystic 
kidney disease for 5 years. She was admitted in uremic coma, was markedly 
distended and anemic. She was dialyzed for hours. The blood urea nitrogen 
dropped from 204 to 84 mg./lOO cc. The COj combining power rose from 11.2 
to 15.3 mEq/L. The chlorides rose from 68 to 80.0 mEq/L. Marked clinical 
improvement followed, urine output increased; the patient became mentally 
alert, vomiting ceased, and she was able to eat. Three months later uremia 
recurred and she was again dialyzed for 4 hours. The blood urea nitrogen dropped 
from 200 to 108 mg./lOO cc. Her clinical condition again improved, but uremia 
gradually recurred and she died 17 days after her second dialysis. 

Example 2. E. G., a 33 year old wWte woman, had anuria following a trans¬ 
fusion incidental to a pelvic laparotomy. She was comatose, convulsing and 
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emaciated. Her abdomen was distended. On the seventh day of anuria she was 
dialyzed for four hours. The blood urea nitrogen dropped from 156 to 54 mg./lOO 
cc. Convulsions ceased. She became mentally alert. Six days later she again 
became semicomatose and was dialyzed for 3 hours. The blood urea nitrogen 
was reduced from 154 to 34 mg./lOO cc. The day following the second dialysis 
she suddenly died. Autopsy showed far advanced chronic glomerular nephritis, 
cardiac hypertrophy, diffuse hemorrhages of the arachnoid, hemorrhagic lobular 
pneumonia, pulmonary edema, atalectasis and emphysema. 

It was impossible to determine beforehand that this patient was a chronic 
uremic rather than an acute uremic, as expected. 

ULTRAFIETRATION 

Example 1. J. W., a 49 year old white man, was admitted with complaint of 
marked swelling of the legs and abdomen and generalized edema progressively 
developing over 5 months. He had been treated with mercurials, salt restriction 
and diet by his physicians. Examination disclosed an edematous facies. There 
was anasarca involving even the chest wall. Scattered rales were present through 
the lung fields. There was intra-abdominal fluid. The urine showed a 3 plus 
albumin, 1.018 specific gravity, a few white blood cells and red blood cells and 
granular casts. The blood urea nitrogen was 16 mg./lOO cc. Potassium was 4 
mEq/L, chlorides 72.2 mEq/L, total plasma proteins 3.17 gm./lOO cc, albumin 
1.7 gm./lOO cc, urea clearance 83 per cent of normal. Transfusions, antibiotics, 
ammonium chloride and concentrated albumin were given over a period of 1 
week without benefit. ACTH was given in ten-day course. On the ninth hospital 
day general convulsions developed. Fluid, 1500 cc, was removed by abdominal 
paracentesis. Convulsions continued; the outlook appeared fatal; the blood urea 
nitrogen was 28 mg./100 cc. The patient was placed on the artificial kidney for 4 
hours. At the end of the procedure the patient was mentally alert, convulsions 
had ceased and he appeared clinically improved. With no therapy other than 
antibiotics he continued to improve and was discharged on the twenty-sixth 
hospital day. He has remained well. 

Possibly, reduction by ultrafiltration of the brain edema stopped the con¬ 
vulsions. Why he went on to recover from his nephrotic state is unknown. 

SUMMARY 

The clinical application in an average general hospital of the Skeggs-Leonards 
artificial kidney has been described. 

It has been indicated that the Skeggs-Leonards kidney will not only effectively 
dialyze nitrogen excess in the blood and correct electrolyte imbalance, but will 
also ultrafiltrate if desired. 

Clinical conditions where the artificial kidney might be of benefit are outlined 
and classified into four basic groups. 

Our clinical experience with 25 patients, upon whom a total of 32 dialyses 
have been performed, are tabulated. Illustrative cases in the various groups 
have been summarized. 

1110 Second National Bldg., Akron, Ohio 
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RECO^^SRY FROM RENAL ISCHEMIA IN RATS AND DOGS 


GUILLERMO LATORRE* and A. SURTSHIN 
From Ihc Department of Physiology, Washington University School of Medicine, St. Louis, Mo. 

Tho desirability of employing vhndinlysis or exsanguination-transfusion for 
the treatment of uremia due to acute renal insufficiency is still under debate.’• - 
Even those favorably inclined towards employment of dialysis agree that spon¬ 
taneous recovery may be anticipated in most patients free from complications 
who are conservatively and properly handled.*- * 

Proponents of the use of the "artificial kidnej’” or intestinal or peritoneal lav'- 
age, and those who have reviewed the results of such therapy, have been loath 
to assert that use of such methods determines the outcome in any case. In 1949 
Snapper wrote, “... no certain conclusions can bo reached ns to whether dialysis 
by tho artificial kidney is actually a life-saving device.”* Kolff, in 1950, wrote, 
“I do not and never did claim that I ever saved a patient with tho artificial 
kidney, although many of mj’ patients have now recovered from severe uremia.”* 
More recently, Morrill has argued that use of the artificial kidney can relieve 
hyperkalemio intoxication, facilitate employment of conservative management, 
help mobilize patients and produce symptomatic improvement, and that it is 
therefore pointless from the clinical point of view to argue whether dialysis 
changes the mortality.’ - * While acutely anuric Korean battle casualties treated 
with the artificial kidney appear to have a lower mortality than others conserva¬ 
tively managed,’ the question still remains whether kidneys damaged so severely 
as to remain anuric or oliguric to the patient’s demise, even with tho best con¬ 
servative therapy, have the potentiality for eventual recovery to a degree of 
function compatible with prolonged life. 

The variability of the clinical syndrome makes it difficult to answer confidently 
from experience with human subjects.*- *- ” Myers has surveyed the literature 
reporting individuals with complete anuria of from 20 to 60 days, some with sur¬ 
vival.” The average duration of oliguria in acute renal failure is about 10 to 12 
days, varying in most cases from a few days to 3 weeks.* The difficulty of answer¬ 
ing the question posed on the basis of clinical material is clear. Commenting on 
cases of prolonged oliguria or anuria which survived with conservative therapy. 
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Swann and Merrill found all reviewed to have been chronically ill at the onset of 
oliguria, and hence catabolizing relatively small amounts of fat and protein.^ It 
must be added that survival to the time of diuresis may still be followed by death 
due to renal failure/ 

A simple approach to the problem of renal repair after acute injury is possible 
in animals and has been used, but the importance of the reported results does not 
seem to have been widely appreciated. Koletsky and Dillon have reported that 
ischemic damage of the kidney, uniformly fatal within a few days, may with time 
be repaired suflficiently to maintain life.’- Our results confirm and extend their 
findings. Since ischemic renal damage seems prominent in various clinical cir¬ 
cumstances’®’ these animal results may have bearing on the situation obtaining 
in human beings. 

METHODS 

Male rats of the Sprague-Dawley strain weighing 200 to 300 gm. were used. 
The left renal artery was occluded with a rubber-tipped serrefine clamp for 2 
hours. In control animals right nephrectomy was performed immediately after 
removing the clamp. In test animals right nephrectomy was delayed for 21 days. 
Blood was obtained at sacrifice through cardiac puncture. 

In mongrel dogs the left renal artery was occluded for 6 hours with 2 serrafines 
with rubber-covered tips. In 2 control dogs the right kidney was removed at the 
same operation while in 8 test dogs nephrectomy was delayed several weeks. At 
each initial operation the presence of left multiple renal arteries was excluded 
and this later confirmed by necropsy. Blood pressures were determined with a 
mercury manometer by direct femoral arterial puncture. Plasma urea nitrogen 
determinations (PUN) were made with urease digestion and a direct nessleriza- 
tion procedure on Somogyi filtrates. 

RESULTS 

Rats. All 8 control rats (nephrectomy at time of clamping) died, 2 in 24-48 
hours, 5 in 48-72 hours and 1 in 72-96 hours after operation. All of 13 test rats 
(clamping without immediate nephrectomy) lived to have right nephrectomy per¬ 
formed 21 days later. Of these, 1 died 24-48 hours, one 72-96 hours and one 120- 
144 hours after nephrectomy. Ten of the 13 survived to sacrifice 33 to 48 days 
after nephrectomy. 

Table 1 shows the weights of the rats and their kidneys and the PUN levels at 
sacrifice. The concurrently determined PUN levels of 2 normal rats similarly 
sacrificed were 15.7 and 11.8 mg. per cent. The right kidneys of the test rats were 
hypertrophied, and were largest in those dying within 6 days after nephrectomy, 
i.e., where left kidney function had failed. These rats also showed marked atro¬ 
phy of the left kidney. At sacrifice the left kidneys of the 10 test rats surviving 
right nephrectomy 33 days or longer averaged almost as large as the obviously 
hypertrophied companion right, demonstrating that hypertrophy of the pre- 

“ Koletsky, S. and Dillon, B. J.t Proc. Soc. Exper. Biol. & Med., 70; 14,1949. 

Oliver, J., MacDowell, M. and Tracy, A.: J. Clin. Investig., 30:1305,1951. 

Block, M. A., Wakim, K. G., Mann, F. C. and Bennett, W. A.: Surg., 32; 551, 1952. 
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Table 1 

Body and kidney weights and PUN Iciels of rats having S hour left renal arterial occlusion 
and right nephrectomy Si days later, and of controls 
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* Body weight at left artenal occlusion 

t Body weight at nght nephrectomy 

t Body weight at sacrifice 

§ Time from nephrectomy to death or sncnficc 

(1 Right kidney weight at nephrectomy in mg per 100 gm of body weight at nephrec¬ 
tomy 

** Left kidney weight at sacrifice or death in mg per 100 gm of body weight at sacrifice 
for survivors or per 100 gm of body weight at nephrectomy for noneurvivora 
tt Plasma urea nitrogen at sacnfice in rog per 100 ml 
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viously ischemic left kidney followed right nephrectomy. Elevated PUN levels 
were present in all except perhaps 2 of the survivors. All left kidneys of the test 
group showed grossly abnormal morphology in some respect, as pitted surfaces, 
yellow-tan color, asymmetrical shapes, scarring, etc. The gross and microscopic 
anatomy of such kidneys has been described elsewhere. 

Dogs. Both of the 2 dogs nephrectomized at the first operation died within 8 
days. Of the other 8 animals, 6 nephrectomized 24 to 46 days after left renal arte¬ 
rial occlusion died 4 to 18 days after nephrectomy with elevated PUN. A seventh 
died as a result of intravenous urokon injection before right nephrectomy. X-ray 
visualizations 21 and 42 days after arterial clamping showed the left kidney to be 
small, but irrigated with blood and excreting urokon. Except for being small 
the left kidney had the gross and microscopic picture of a well functioning 
kidney. 

One dog survived right nephrectomy performed 51 days after left renal arterial 
occlusion and was sacrificed 45 days thereafter in apparent good health. X-ray 
pictures taken 4 days before nephrectomy revealed a left kidney smaller than the 
right, with both excreting urokon. Para-aminohippurate and inulin clearances 
fell from prenephrectomy values of 75 and 20 cc per minute to 30 and 6.5 four 
days after nephrectomy and rose to 49 and 13.5 just before sacrifice. PUN, which 
had risen after nephrectomy to a high of 48 milligrams per cent, fell to 22 while 
weight remained unaltered, and blood pressure remained normal. On the forty- 
fifth day after nephrectomy the abdomen was opened and the kidney examined. 
A single left renal artery was pulsating and no prominent ureteral artery, promi¬ 
nent capsular vessels or adhesions were found. The Iddney looked normal and 
weighed 20 gm. as compared with 27 gm, for the previously removed right kid¬ 
ney. Some focal scarring and mild focal dilatation of Bo-wman’s capsule were seen 
on microscopic examination. 


DISCUSSION 

The results show that while a rat kidney immediately after renal arterial occlu¬ 
sion for 2 hours is unable to maintain life, it becomes able to do so when allowed 
21 days to recuperate. Given time, the kidney in these circumstances manifests 
considerable repair, and this conclusion is strengthened by the demonstration 
that the functional residuum of even 2 kidneys remaining after 2 hour bilateral 
arterial and venous occlusion does not prevent uremic death.^® In the 3 animals 
failing to survive delayed nephrectomy the left kidney weights were much the 
smallest of the series, indicating either that injury had been more severe than in 
the others or that the potentiahty for hypertrophy had been low. These results 
are in agreement with those of Koletsky and coworkers.^^ ■ 

Our 2 control dogs with immediate right nephrectomy died within a few days 
as did the 2 similar dogs of Hamilton et al.^® Of the 6 test dogs dying after ne¬ 
phrectomy, 1 lived 18 days. This is probably a lengthened survival as compared 
with the results of Hamilton et al. for dogs with one kidney similarly injured and 

Koletsky, S. and Gustafson, G. E.: J. Clin. Investig., 26; 1072,1947. 

** Hamilton, P. B., Phillips, R. A. and Hiller, A.: Am. J. Physiol., 162 : 517,1948. 
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immediate removal of the other, and those of Block et al. for 4 to 6 hour bilateral 
renal arterial occlusion.'* 

We cannot predict whether the animal dying after urokon injection ivould 
have survived nephrectomy, since we have seen death occur in uremia even dur¬ 
ing polyuria. 

The animal survi\dng to sacrifice on the forty-fifth day appears to show the 
beneficial effects of allowing time for repair. With only 10 control dogs (2 of 
Hamilton et ah, G of Block ct ah, with bilateral 4 to 6 hour occlusion, and 2 of 
ours) showing 100 per cent mortality, and 6 additional with 4 hour occlusions 
showing 50 per cent mortality,'* it cannot bo stated with certainty that all dogs 
will die following renal arterial occlusion for 6 hours with concurrent contralat¬ 
eral nephrectomy, although this seems highl 3 ' probable. It appears that dogs, 
like rats, can recover from acute otherwise fatal ischemic renal injurj'. 

Generalization as to other types of acute renal injury and other species is not 
warranted. While, as indicated, the answer to the question posed is not easily 
derived from clinical material, rare reports such as that by Hamburger et ah" 
lead similarly to the conclusion that repair adequate for sundval may occur if 
life is prolonged by removal of toxins. 

suMnuny 

Rats subjected to 2 hour unilateral renal arterial occlusion and concurrent 
contralateral nephrectomy die within a few daj's. 

The great majority of rats with 2 hour renal arterial occlusion in wliich contra¬ 
lateral nephrectomy is delaj’ed for 21 days survive for a long period of time, often 
with residual renal damage. 

In 2 dogs reported here and 2 elsewhere 6 hour unilateral renal arterial occlu¬ 
sion together with concurrent contralateral nephrectomy was followed by death 
within 10 days. In 6 additional dogs with 4 to 6 hour bilateral occlusion, all were 
reported elsewhere to have died within several days. 

Of 7 dogs with 6 hour unilateral renal arterial occlusion in which contralateral 
nephrectomy was delayed for several weeks, 1 survived nephrectomy 18 days 
and another survived to sacrifice 45 days later. 

The results indicate clearly in rats and probably in dogs that a degree of renal 
ischemic injury severe enough to be fatal in an animal depending upon this single 
injured organ, may with time be repaired sufficiently to allow the kidney to main¬ 
tain life. 

We wish to thank Dr. Carlos Restrepo Acevado and Dr. John C. Sutherland 
for having examined the tissue sections. 

Har^urger, J. J., Richet, G., Lubetzld, J. and Millet, J.: Bull, et m6m. Soc. mdd. d. 
H6p. de Paris, 68:187,1952. 
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MANIPULATION OF URETERAL CALCULI: MEATOTOMY AND 

IMMEDIATE DELIVERY 

JOSEPH H. KIEFER 

From St. Josephs Hospital and Research and Educational Hospital, Chicago 

The manipulative removal of ureteral calculi is one of the most interesting 
phases of nrologic practice. Much ingenuity has been expended in the invention 
of instruments for this work and urologists are all familiar with the great variety 
of these available. 

The procedure which is the subject of this paper is not in itself a new one; 
however, its application in this manner has not been advocated in the literature 
nor, so far as I know, regularly used. This procedure is that of immediate cysto- 
scopic incision of the ureteral meatus and intramural ureter when an engaged 
stone becomes halted at the ureterovesical junction or just above. This is the site 
at which stones which have been captured by various instruments usually become 
impacted. 

In such situations the common practice has been the application of constant 
traction. Intermittent traction at intervals of a few hours is probably next in 
popularity. Those who use wire baskets have advocated dilatation of the intra¬ 
mural ureter by expanding the basket at this point. Rubber balloons (Dourmasb- 
kin bags) have served the same purpose. 

Ureteral meatotomy has often been done in the past as a means of facilitating 
spontaneous passage of stones and occasionally as a preliminary to further 
instrumentation. This last procedure has a disadvantage in that any large incision 
makes it more difficult to exactly identify the true channel and thus to pass other 
lureteral instnunents. 

When stones have become spontaneously impacted in the intramural ureter it 
is an old practice to do meatotomy or incision directly on the stone. Recently, 
resection through the wall of the ureter with the McCarthy resection instrument 
has been advocated as a means of freeing these stones (Davis et al.). In this cir¬ 
cumstance we have always preferred using the CoUings cystoscopic blade elec¬ 
trode, cutting the ureter from inside out. An extension of this practice led to the 
presently described procedure. 

In recent years we have made it a practice to use the loop catheter in manipula¬ 
tion of stones although occasionally the basket is likewise used. When the stone 
is engaged, if it is a small one, it usually comes through the orifice vdth compara¬ 
tively little tension. The larger ones usually become impacted just above or in the 
intramural ureter. Instead of applying either immediate heavy pull or continuous 
traction we have made a practice of cleanly cutting the ureteral meatus and intra¬ 
mural ureter with the high frequency current. 

This is easily done by the following procedure: The loop catheter or basket is 
held under light tension by an assistant so that the stone will not escape or fall 

Read at annual meeting of North Central Section of the American Urological Association, 
Cincinnati, Ohio, October 8, 1953. 
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back. The cystoscope (a McCarthy instrument with a beakless sheath) is then 
easily removed, leaving the loop catheter in place. The cystoscopic sheath is 
immediately rc-inserted next to the catheter. This easily accomplished vrith the 
S mm. (24F) sheath in both men and women. The meatotomy is done ivith the 
Collings cystoscopic knife vith an offset blade, which fits through the McCarthy 
routine cystoscope with case. The blade is put inside the ureteral orifice alongside 
the loop of the catheter (or the wires of the basket). It is almost like doing a 
episiotomy with the head bulging on the perineum. The small spurting arteriole 
which usually appears is easily coagulated with the blade. Slight tension is 
maintained by the assistant throughout the procedure. The operator can put on a 
heavier pull at any time. The loop or basket is thus delivered into the bladder. 

In the aftercare we feel that it is more important to keep the bladder deflated 
rather than the renal pelvis, and so instead of a ureteral catheter, a small Foley 
catheter is left in the bladder from 24 to 72 hours depending upon the extent of 
the incision. 

We think that it is better to make a clean incision of controlled extent and 
depth than to tear or dilate an opening of similar size. The parallel case of episiot¬ 
omy and its advantages comes to mind. Cutting from inside out rather than 
outside in has an advantage in that the stone is sometimes freed without canying 
the incision all the way through into the bladder. 

This procedure has been used to date in 13 cases without any deleterious side 
effect. It has not always been successful. In two cases the loop slipped off of the 
stone while incision was being made and it was not possible to re-insert the loop 
at the same sitting. 

SUMMARY 

In manipulative removal of ureteral calculi, when a captured stone becomes 
halted at the intramural portion of the ureter, we believe incision is preferable to 
either immediate heavy traction or continuous traction as a means of delivering 
the stone into the bladder. 


ms W. Polk St., Chicago IS, III. 
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INTERSTITIAL CYSTITIS: A CAUSE OF PERSISTENT 
BLADDER DISABILITY 

WILLIAM J. BAICER and EDWIN C. GRAP 

From the Urological Service, St. Luke's Hospital and the Urological Service of 
Cook County Hospital, Chicago, III. 

The postoperative course of patients who have had transurethral resection of 
the prostate gland is occasionally complicated by the persistence of an irritable 
bladder. The usual cause for the irritable bladder can be found in an incomplete 
resection of the prostatic tissues, a necrotic residue of prostatic tissues, a per¬ 
sistent infection which delays epithelialization, strictures of the prostatic fossa 
or anterior urethra, or infection of the pelvic adnexa. A group of patients who 
failed to respond as expected following treatment of their prostatic lesions is 
presented. No usual cause of persistent symptoms was present. Interstitial cys¬ 
titis, unrelated to the surgery, was found to be the cause. 

Interstitial cystitis is relatively uncommon in the male. Authorities claim that 
interstitial cystitis occurs four to six times more often in the female than in the 
male. We believe this impression is an understatement. The seven male patients 
to be presented had interstitial cystitis. They had been diagnosed and treated 
for other genito-uiinary disease. Failure to improve as expected led to further 
urological investigation. The diagnosis of interstitial cystitis was established by 
cystoscopy in each of these patients. 

Interstitial cystitis is a chronic inflammation of the bladder which is identified 
pathologically by involvement of the bladder mucosa, the submucosa, and the 
muscularis. Panmural cystitis is a descriptive synonym. The bladder involvement 
is patchy in distribution. The involved areas lose their distensibUity and linear 
cracking occurs when the bladder is overdistended. The etiology is unknown. 

Interstitial cystitis is characterized clinically by day and night frequency of 
urination, marked urgency, and severe pain when the bladder is distended. The 
patient may point to a painful suprapubic spot which corresponds to the site of 
the bladder ulcer. The capacity of the bladder is decreased. The pain is due to 
edema and leukocystic infiltration within and about the nerve sheaths of the 
bladder. Examination of the urine is negative with the possible exception of 
microscopic hematuria. Cystoscopy reveals isolated, sharply demarcated, red 
areas on the bladder mucosa. Overdistention of the bladder causes linear, 
bleeding ulcers in the involved areas. This lesion has a predilection for the 
dome of the bladder. Noninvolved portions of the bladder are entirely normal. 

Secondary interstitial cystitis is not to be confused with primary interstitial 
cystitis which is described above. Secondary interstitial cystitis is the end result 
of long-standing pyogenic infection of the bladder and has no place in this dis¬ 
cussion. 

CASE KEPOETS 

Case 1. T. G., aged 69, complained of frequency every one to two hours, noc¬ 
turia of 10 times, poor urinary stream, and straining to void. General physical 

Accepted for publication January 21,1954. 
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examination was normal. The prostate gland was small, benign, and symmetrical. 
Urinalysis was entirely normal. Catheterization showed no residual urine. Ob¬ 
servation cystoscopy revealed an apparently normal bladder. The bladder neck 
was obstructed by a broad prostatic bar. Transurethral resection of the bladder 
neck was performed. Histological examination of the resected tissues showed 
chronic inflammation of the prostate gland. The patient failed to notice any 
amelioration of his symptoms. An upper urinary tract study was normal. A sec¬ 
ond resection was performed four months later. All manner of therapy was ineffec¬ 
tive. Cystoscopy was performed using general anesthesia. Overdistention of the 
bladder caused bleeding. A typical area of interstitial cystitis rvith a bleeding 
linear ulcer was found in the area of the air bubble. Therapy directed toward the 
relief of interstitial cystitis has resulted in marked improvement. He continues 
to have nocturia two to three times and frequency evciy 4 hours. 

Case S. J. K., aged 41, gave a past history of much treatment without relief of 
his symptoms. He complained of frequency every two to three hours, nocturia 
three to four times, and suprapubic discomfort. General physical examination 
was normal. Urinalysis was normal. Rectal examination revealed a small pros¬ 
tate gland with induration of the right prostatic lobe. No residual urine was found 
on catheterization. Cystoscopy revealed a fibrous median prostatic bar. Transu¬ 
rethral resection of the prostatio bar was performed. The tissues were reported 
as chronic inflammation of the prostate gland. No improvement of any symptoms 
was admitted after complete healing. A second revision of the bladder neck was 
performed sue months later. A small amount of sclerotic prostatic tissue was 
resected. The tissues were benign. The symptoms persisted. Subsequent ej’stos- 
copy using general anesthesia revealed a normal, healed bladder outlet. Overdis¬ 
tention of the bladder caused a linear, bleeding ulcer in the dome of the bladder. 
Therapy for the relief of the symptoms of interstitial cystitis has caused marked 
improvement in his symptoms. 

Case S. V, J., aged 61, complained of urgency, remarkable frequency and noc¬ 
turia, and hematuria. A fourth resection of his bladder neck had been performed. 
His symptoms seemed to become more aggravated after each surgical procedure. 
General physical examination was normal. Rectal examination revealed a flat 
prostatic bed. The urine was moderately infected due to his recent surgery. The 
patient was hospitalized and cystoscopy was performed using general anesthesia. 
The bladder neck seemed adequately resected. The region of the air bubble and 
the left lateral wall of the bladder showed multiple areas of interstitial cystitis 
with linear ulcerations. These areas were fulgurated. The maximum bladder 
capacity under general anesthesia was 5 ounces. Marked improvement in the 
severity of his symptoms was noted. Local therapy has been continued in the 
office. 

Case 4- N. B., aged 69, was admitted to the hospital in acute urinary retention. 
His past history included frequency, nocturia, and urgency. General physical 
examination was normal. The prostate gland was flat and benign on palpation. 
A fibrous median prostatic bar was resected. The tissues were benign on histo- 
lo^cal examination. The postoperative course was uneventful. Marked bladder 
irritability persisted after healing was complete. He was readmitted to the hos- 
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pital for cystoscopy under general anesthesia one year after surgeiy. The bladder 
was distended to 9 ounces. Multiple linear ulcers were noted to the right of the 
air bubble. The bladder neck was well resected and well healed. OflBce therapy 
was directed toward the relief of the interstitial cystitis. The patient has ad¬ 
mitted much improvement in his bladder symptoms. 

Case 5. H. S., aged 56, underwent cystoscopy after much conservative therapy 
for chronic prostatitis and seminal vesiculitis had failed to relieve his symptoms. 
Residual urine had never been found: Cystoscopy revealed interstitial cystitis 
and also the presence of a prostatic bar. The bladder was overdistended and the 
ulcers were fulgurated. A transurethral resection of the prostatic bar was done 6 
months later. The patient has continued office treatments. He has never been 
entirely comfortable for any appreciable interval. Treatment is directed toward 
the interstitial cystitis when the symptoms seem to stem from that source. 
Stripping of the seminal vesicles and gentle massage of the prostatic bed offer 
relief of S 3 mptoms caused by the chronically infected adnexa. 

Case 6. S. R., aged 52, was admitted to the hospital complaining of nocturia 
20 times and frequency every hour. A bladder calculus had been removed 25 years 
ago. Physical examination was essentially normal. Rectal examination revealed 
a small, benign prostate gland. Two ounces of residual urine were found on 
catheterization. The urine contained a few pus cells. Cystoscopic examination 
revealed a prostatic bar. Bladder capacity was only fair. A transurethral resec¬ 
tion of the prostatic bar was accomplished. A second resection was performed 10 
months later but his symptoms were not improved appreciably. Within a month 
of the last resection, a cystoscopy was performed using general anesthesia. The 
bladder was forcibly distended to 10 ounces. An area of interstitial cystitis was 
noted on the left lateral wall of the bladder. His symptoms were improved but 
overdistention and fulguration of the ulcer were necessary two months later. He 
has remained well controlled with the benefit of office therapy. 

Case 7. J. M., aged 64, received office treatment for many years for urethral 
strictures. The strictures were under excellent control and the patient was seen 
at infrequent intervals. Cystoscopy was performed when the patient complained 
of frequency, nocturia, and suprapubic pain. A median prostatic bar was found. 
Overdistention of the bladder caused much pain. Cystoscopy was repeated using 
general anesthesia. Overdistention at this time revealed an area of interstitial 
cystitis on the left lateral wall of the bladder. Office therapy directed toward the 
interstitial cystitis has effected marked relief. The prostatic bar has not been 
resected. 

Each of the patients was in the prostatic age group. One patient had acute 
urinary retention. No remarkable amount of residual urine was found in the 
remaining 6 patients. The patients’ bladders were irritable. They had frequency, 
nocturia, urgency, and pain. Cystoscopy revealed the bladder neck lesions, and 
surgical approach was accomplished in six of the seven patients. One patient was 
originally treated elsewhere and the original prostatic gland lesion was not ob¬ 
served. All resected tissues were benign. The histological descriptions empha¬ 
sized the infected, sclerotic prostatic gland tissues. 
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A te\ic\\ of the ilmual roiuses of these j)iticnts te\calb the following peilinent 
fact The piticuts tomplained of uufable blucldcis Then symptom'; weie com¬ 
patible with the diagnosis of fibious prostatic gland sclerosis at the bladder neck 
IVc belieic the inteiMitial tjsfitis was present at the initial e\amniation but it 
was ONOilooked when the aorj- appaicnt bladdci neik disease was found Some 
of these patients had multiiile opciations bcfoic the less olnious eau'-o of then 
disability was found 

neatuig of the prostata fossa following tiansuiethral icsection of the prostate 
gland IS completely accomplished within thitc months At this mtenal the 
patient should be comfortable Peisistentc of bladder samptoms following the 
he ding of an adequatclj resected bladder neck maj be caused bj other entnely 
unixlatcd pathological lesions 

The libious median piostatiobn and intcratitial cjstitis arc sclciotic lesions m 
charactei Thcic is no caidcine that thea ate due to the same etiological agent 

suaiai aua 

The chiiical histones and findings of seacii male patients arc pic-entcd De¬ 
bilitating iii man sjmptoms persisted folloaaing prostatK theiapa Maikcd im- 
proacment aaas effected aftei iiitc'istitial cjstitis was found and treated 

7 fl'' iladison St., CIncago 3, III. 
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PowiiL, T 0 Studies on ctioloRj of nuiiner nlcoi I tjinl 63 ’sea. lOt'i 
Rosr,D K Inliltiatioii troitnicnt of Hunnor uloti I Urol , 65 1021 1031 
Smith, G G Interstitial castitis I Urol , 67 <in 1052 

Vav DtrrLN, U U amiMistms Uiioaus Alniii tocopherol in troitinciit of interstitial 
castitis J Urol , 65 1031 1051 
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blown bhtk pigment were prcstnl in llic supLifninl minosa and woie undoubt- 
cdK lesponsitilc for tbc “liiin” like apponiante scon gio«sh The ingment was 
fine, gramitar, and lirgely fico m tbo supcificial tissues ratliei than witlnii tells 
Ticatment of the slide with Wcigtit’sboi.ix—potassium fciiiejamdo difreicntmg 
fluid iCbiiUt'd in dissolution of 75 iici rent of the pigment, all tliosmallci paiticles 
Diagnosis Pigmentation of tbo bladder, pioliabl^ sihei, diionit ejstitis, icsem- 
blnig cistitis glandiilaiis, foe.il cpidcimnlir ition of tlie bladdoi mucosa 

DISCUSSIOV 

None of the standaid Amciicaii testbooks of IJiologv mention the ciititj or 
cjstoscopic pictino of argjrosis of the bladder Some tevtbooks on pathologj 
biictlv desciibe the deposit of siKci in the bladdoi in geneiali/ed aigviosis 
Gettlci* icportcd the most se\cic case of guiernli/'od argjiia c\er rocotded and 
beaiitifiillj dtseribcd the fate of siK 11 in the hum in bodi In Ins ease, the bl idder 
epitbclnim contained no sihci, the pigment was piesciit in the siibmiicosa, the 
lonnectuo tissue between muscle fiheis, around blood ccsscls and within phago 
cytes 

In a sunej of the liteiatuie, the only mention of lociib/cd aigji'*'' of 
bladder was a biiof discussion by Pii\ Dor Dr V Blum of a case m wbitli 
carcinoma of the bladdci was attiibiitcd to the aigjrm" 

Dr r K Mostofi stated that tlicic were no cases of lotali/cd aigj rosis of the 
iirinaiy bladder on tile at tlie Vimod Dorces Institute of Pntbolog\ ’ 

With the widespread use of sihei piepaiatioiis m tbc bladder, wo feel suie 
that tins condition lias been seen mnn\ times and not icpoitcd Wc bclicce the 
stubblc-liko appearance of the bladdci mucosa is a umc|Uo, diagnostic cc stoscopit 
picture The pigment nas deposited in clumps within tbc superficial tpitlielium, 
between tlie cells, this diffcis fiom genciali/cd argj iia m nliicli pigment is usually 
not piesent 111 the bladdoi epithelium It is not known wlietbei the sil\ er pigment 
contributed to the patient’s symptoms Resection is offered ns a method ot 
treatment 


suMMana 

A case of localired argyrosis of tbc urmaiy bladder including cystoscopic and 
pathological features is pi esented 

A rcMcw of the litciatuie loccaled no precious dosenptioii of the cj'stoscopic 
picture 

34G5 S Downing SI , Denver, Colo {RJG) 

1 GeUler, \ 0 Tthosds, C P and Weiss, Somi A conlnbulion to the pattiolog) of 
generalized argjria nith a discussion of the fate of silvci in the liuman bodv 
Am J Path , 3 031-53, 1927 

’ Blum, V Diskussion Wien Um Wthnschr 26 43-1773,1913 
Mostofi, r K Armed Forces Institute of P 1 tholog^ Person'll communication 
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THE DISADVANTAGES OF THE ELECTRORESECTOSCOPE FOR 

BLADDER TUMOR BIOPSY 

ARCHIE L. DEAN, Jr. .\nd J. E. ASH 
From the Armed Forces Insiiiiite of Pathology, Washington 25, D. C. 

A large proportion of bladder tumor biopsy specimens removed with the 
electroresectoscope are unfit for detailed microscopic study because of the de¬ 
structive effects of the electric cutting current. 

The grading of bladder tumors may be difficult under the best of conditions. 
Nevertheless, accurate tumor diagnosis is a necessity if the patient is to be 
offered the best chance for cure. In classifying these tumors for the Bladder 
Tumor Registry of the American Urological Association at the Armed Forces 
Institute of Patholog}’’ every effort is made to study each specimen according to 
the following microscopic criteria: 1) cellular structure, that is, the type cell 
comprising the tumor, its degree of differentiation, and the relative frequency of 
mitotic figures; 2) the arrangement of the tumor cells, whether in separate papil¬ 
lary structures or in sheets; 3) the presence or absence of invasion of the bladder 
musculature. 

Recent study of 100 consecutive bladder tumor biopsies referred to the Registry 
shows that most of the specimens were removed by the electroresectoscope. 
More than one-fourth of these were so extensively damaged by the electric cur¬ 
rent that accurate microscopic diagnosis was impossible (table 1). 

The passage of the electric current through tis.sue causes considerable distor¬ 
tion of the surrounding structures. The cell nuclei become pyknotic and the 
entire cell, nucleus included, is elongated. The cell boundaries are lost; no mitoses 
are visible, and even such easilj" recognized structures as glandular or acinar 
formations may be disguised. These changes occur both in neoplastic areas and 
in normal tissue, with the result that the pathologist is unable to distinguish 
between the two (fig. 1, A and C). 

The heat affects the tissue to a depth approximating from one to turn high 
power fields of the microscope. Thus in the case of large papillary tumors, it may 
still be possible to make a correct diagnosis; but Avhen the papillary tumor is 
small, single, and delicate, its entire thickness may be distorted. It is important 
also to realize that when the cutting cun-ent passes through the pedicle or stalk 
of a papillary growth, any tumor cells which may be infiltrating this structure 
or invading the bladder wall are likely to be altered beyond recognition. The 


Table 1. Comparison of biopsies obtained by electrorescction and cold resection. Total 

cases, too 


i 

CASES IN TOUCH DISTORTION OF CELLS 

1 

PRECLUDED DIAGNOSIS 


Numtier 

Per cent 

Electrosection, 74 cases ^ 

21 

1 30 

Cold resection, 26 cases. ! 

3 i 

i 12 
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THE DISADVANTAGES OF THE ELECTRORESECTOSCOPE FOR 

BLADDER TUMOR BIOPSA^ 


ARCHIE L. DEAN, Jn. and .1. E. ASH 
From (he Armed Forces Insiilutc of Pathology, Washington 25, D. C. 

A large proportion of bladder tumor biopsy specimens removed with the 
electroresectoscope are unfit for detailed microscopic study because of the de- 
structive effects of the electric cutting current. 

The grading of bladder tumors may be difficult under the best of conditions. 
Nevertheless, accurate tumor diagnosis is a necessit.y if the patient is to be 
offered the best chance for cure. In classifying these tumors for the Bladder 
Tumor Registry of the American Urological Association at the Armed Forces 
Institute of Pathology every effort is made to study each specimen according to 
the following microscopic criteria; 1) cellular structure, that is, the type cell 
comprising the tumor, its degree of differentiation, and the relative frequencj’- of 
mitotic figures; 2) the arrangement of the tumor cells, whether in separate papil¬ 
lary structures or in sheets; 3) the presence or alrsence of invasion of the bladder 
musculature. 

Recent study of 100 consecutive bladder tumor biopsies referred to the Registry 
shows that most of the specimens were removed by the electroresectoscope. 
More than one-fourth of these were so extensivel}’- damaged by the electric cur¬ 
rent that accurate microscopic diagnosis was impossible (table 1). 

The passage of the electric current through tissue causes considerable distor¬ 
tion of the surrounding structures. The cell nuclei become pyknotic and the 
entire cell, nucleus included, is elongated. The cell boundaries are lost; no mitoses 
are visible, and even such easilj^ recognized structures as glandular or acinar 
formations may be disguised. These changes occur both in neoplastic areas and 
in normal tissue, with the result that the pathologist is unable to distinguish 
between the two (fig. 1, A and C). 

The heat affects the tissue to a depth approximating from one to two high 
power fields of the microscope. Thus in the case of large papillary tumors, it may 
still be possible to make a correct diagnosis; but when the papillaiy tumor is 
small, single, and delicate, its entire thickness ma 3 >- be distorted. It is important 
also to realize that when the cutting current passes through the pedicle or stalk 
of a papillarj^ growth, aity tumor cells which ma 3 '- be infiltrating this structure 
or invading the bladder wall are likel 3 '^ to be altered be 3 mnd recognition. The 

Table 1 Comparison of biopsies obtained by electrorcsection and cold resection. 'Fotal 

cases, 100 

CASES IN WICH DISTORTION OF CELLS 
PRECLUDED DIAGNOSIS 


Electrosection, 74 cases 
Cold resection, 26 cases. 


Number 

i Per cent 

1 _ ■— 

1----- 

21 

1——--— 

30 
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SUMMARY 

Tlio rcsectoscopo appears to be a IiiRlily iiopiilar iiistniinciit for removing 
snccimens of bladder tnmoi-s for microscopir examination. In a bigb jiroportion 
of eases specimens so obtained are unlit for microscopic study because of ti.ssuo 
distortion by the electric current. When the eulting curn-nt severs the pedicle of 
a bladder papilloma it is likely tbat it will also destroy cmdence of infiltration 
into the undcrlj-ing bladder tissue. Specimens obtained by cold re.-oclion are not 
subject to these disadvantages. 

620 TT. IGSth Si, New York, N.Y. {A.L.D. Jr.) 

11EFEUENCE3 

AsoiiSKn, P. W.: Clinical applications of bladder tumor patliolofn-. Siirp., Gynee. .t Ohst. 
Daht^ R. O’.: ThcEradinKotcpilbclial tumors of the urinary bladder. J. Urol., 2G: GOl, KOO 
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NONOPERATIVE CURE OF VESICOVAGINAL FISTULA 
FRANCIS A. BENEVENTI and AARON J. GISSEN 

The purpose of this paper is to report an instance in which a large vesico¬ 
vaginal fistula was complete^ healed by simply placing the patient in a prone 
position Avith an indwelling catheter in position. 

M, T., a fortj'^-nine year old woman, Avas operated on at Rosljm Park Hospital 
for uterine fibroids, at AA'hich time a hysterectomy AV'as peiiormed. FRe days 
later her bed Avas soaked AAoth urine AA^hich AA^as found to be escaping from the 
A^agina. On cystoscopic examination a large opening AA'as seen in the midportion 
of the floor of the bladder just proximal to the interureteric ridge. The fistulous 
opening AA^as so large that the index finger of the right hand could be passed 
through the roof of the A'^agina into the bladder and be seen through the examin¬ 
ing cystoseope. The wound edges Avere raw and weak, and these edges \\'ere made 
up of badR sloughing tissue AA'hich AAmuld require time for further sloughing 
before granulation tissue could be expected to groAA\ We felt that about three 
AA’eeks should elapse before surgical closure of the fistula should be attempted. 
This AAmuld alloAv time for good strong tissue to groAV. An indAA'elling catheter 
Avas their inserted into the bladder, and the patient Avas placed in a prone posi¬ 
tion in order to keep her as diy as possible. 

Nineteen days later the patient and her bed AA-ere completely diy. She aa’Us 
noAA^ able to AA’alk around (AAUth air indAA’elling catheter) AA’ithout spilling a drop 
of urine. She AA'as then sent home with an indAA'elling catheter in place. After 
28 days of catheter drainage, the catheter AA'as removed. She AA'as completely 
diy and continent, her only complaint being frequency of urination. On cysto¬ 
scopic examination a AA'eek later the fistulous opening AA'as found to be completely 
closed; hoAA’CA'er, the bladder capacity AA'as small. A month later the bladder 
could hold 200 cc of Avater AA'ithout pain; and noAA', seA'eir months later, her 
bladder capacity is Avell OA'er 300 cc. The bladder floor is sound. 

On revicAA'ing the literature, one is impressed b3' the fact that the lughest rate 
of cure in A'esicoA'aginal fistula is found in those patients AA'ho AA'ere operated on 
only once. Hence the first attempt is the best. There is no reported series of 
cases in AA’hich spontaneous healing occurred, although it is mentioned in the lit¬ 
erature. Although AA'e AA'ere A'erj' much surprised bj' the spontaneous healing of 
such a large opening AA'hich AA'as so badlj' sloughed that it required time for good 
tissue to form, in going farther back in the literature AA'e came upon A. J. Skene’s 
book on Diseases of the Bladder and Urethra in Women, AA'hich AA'as published in 
1887. Here he states that the recommended treatment for intractable cj'stitis in 
the female is the construction of a A'esicoA'aginal fistula in order to divert the 
urinarj' stream, “but the main difficultj',” the book goes on to state, “has been 
to keep the incision open.” 

65 E. 76th Street, New York 21, N. Y. (F.A.B.) 

Westburij, Long Island, N. Y. {AJ.G.) 
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VESICAL NECK OBSTRUCTION IN THE FEMALE: 

ETIOLOGY jVND TREATMENT 

ERNEST F. nOCK 

From the Department of Urology, Charles S. Wilson Memorial Hospital, Johnson City, N. T 

The development of the rescctoscopc has presented us u-ith an instrument 
■which has simplified the management of urinarj' retention in the female. The 
results of transurethral resection of the vesical neck in the female have been 
gratifying in general, hut not all rvomcn so treated have been relieved. Emmett, 
Hutchins and McDonald' reported a series of 7G -women -with vesical neck ob¬ 
struction treated by transurethral resection. Forty-six (C0.6 per cent) were com¬ 
pletely relieved; results were fair in sixteen (21.0 per cent) and poor in fourteen 
(18.4 per cent). Thirty-six women undewent transurethral resection for vesical 
neck obstruction at tlic Charles S. Wilson hlcmorial Hospital during an eight 
year period ending September 1953. Analysis of the results is as follows: 


Amount of tissue rcsoctcd: 

0.5-1.5 gm. 30 

2.0 gm. 5 

5.0 gm. 1 

Pathological findings in rcsoctcd tissue: humittr/eem 

Infiammation, fibrosis 31 

Normal muscle and connective tissue 3 

Glandular tissue and infection 2 

Cystoscopio appearance of the vesical neck: himicr c/casti 

Pronounced bar or protruding tissue regarded ns definitely 10 

obstructing 

Moderate or questionable bar 14 

No obstructing tissue at vesical neck noted 12 

Number of resections per patient: Pumltr ojcases 

One resection 31 

Two resections 6 


Evaluation of the results of transurethral resection was sometimes difficult. 
Several women who had been relieved during the immediate, postoperative period 
had a recurrence weeks or months later. Other patients had no relief or aggrava¬ 
tion of the urinary retention immediately after the operation, but gradually 
improved and had a satisfactory final result. Therefore, a distinction was made 
between early and late results. The condition during the first two months fol¬ 
lowing the operation was taken as the basis for the immediate result; the con¬ 
dition more than two months after the operation was classified under late results. 
In some instances it was difficult to define what constituted a good result. If a 
patient continued to have subjective symptoms, but the residual urine had been 
Accepted for publication January 27,1954. 

' Emmett, J. L., Hutchins, C. P. R. and McDonald, J. B.: The treatment of urinary re¬ 
tention in women by transurethral resection. J. Urol., 63:1031,1950. 

657 



658 


ERNEST F. HOCK 


substantially reduced, the result was classified as good, but in patients who had 
had only a small residual before the operation, persistence of symptoms was 
regarded as a poor result. 

Result early (Jrf cases) late (32 cases) 

good 25 (69.5%) 22 (70.0%) 

fair 7 (19.4%) 5 (15.6%) 

poor 4 (11.1%) 5 (15.6%) 

Of the 32 patients followed for more than 2 months, the results changed as 
follows: From poor to good, 2; from fair to good, 2; from good to fair, 1; from 
fair to poor, 1; from good to poor, 2. 

These findings bring up the following questions: 1) What is the etiology of 
vesical neck obstruction in women? 2) What treatment, if any, should be adopted 
for patients unrelieved by transurethral resection? 

ETIOLOGY 

Because transurethral resection reUeves the vesical neck obstruction in most 
cases, the general trend has been to explain the obstruction by tissue of ^ 
sort protruding into the urethral lumen. The frequent cystoscopic findingt? A a 
bar or fold at the vesical neck seem to support this view, but similar changes are 
often seen in women wdth normal bladder function. Moreover, in many women 
with definite vesical neck obstruction cystoscopy shows an entirely normal 
bladder and there is nothing to suggest the nature of the obstruction. Histo¬ 
pathologic study of the vesical neck tissues has been of little help in clarifying the 
cause of the obstmction. The usual findings are varying degrees of inflammation, 
fibrosis, epithehal hyperplasia or hyperplasia of urethral glands. At times the 
specimen consists of normal muscle and connective tissue. Emmett, Hutchins 
and McDonald have come to the conclusion that the etiology of vesical neck ob¬ 
struction and urinary retention in the female is not clear. They beheve that 
numerous factors may be involved, none of which need to be of marked degree 
to tip the balance of power between the detrusor muscle and the vesical neck. 
Hutchins^ has suggested that vesical neck obstruction may be caused by loss of 
normal relationship of bladder base to urethra. He has pointed out that descent 
of the bladder base and proximal urethra, ndth the distal urethra remaining in its 
normal position, may produce an angulation halfway down the urethra. To sup¬ 
port his view he reports one case unreheved following two transurethral resections 
and one case unimproved following a series of urethral dilatations. Both were 
relieved by repair of a moderate cysto-urethrocele. 

Consideration of the urethral closure mechanism permits some conclusions wdth 
regard to the probable obstructive factors. Muellner and Fleischner® have shown 
that the chief factor in the normal closure mechanism of the female urethra is a 
high position of the posterior urethra and vesical neck. This results in a slight 
angulation at the urethrovesical junction which produces a valve effect at the 
vesical neck. Elimination of this valve effect by lowering of the bladder base and 

- Hutchins, C. P. B,.: Vesical neck obstruction in women. J. Urol., 69:102_, 1953. 

’ Muellner, S. R. and Fleischner, F. G.: Normal and abnormal micturition. J. Urol., 
61: 233, 1949. 
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posterior urethra is necessary before the bladder can empty. Therefore, any 
process which interferes with the elimination of this valve effect will tend to 
produce urinary retention. Consequently, the following obstnictivc mechanisms 
should be considered: 

1) Tissue protruding into the urethral lumen and causing an additional valve 
effect which persists in spite of adequate descent of the bladder base and posterior 
urethra. The treatment of choice would be transurethral resection. 

2) Rigidity of the vesical neck or of its supportive structures may prevent 
adequate descent of the vesical neck which is essential to straighten the urethro- 
vesical angulation. The probable cause of vesical neck rigidity is inflammation 
and fibrosis. Transurethral resection can be expected to bo successful only if it 
can eliminate a co-existing, purely obstructive factor. 

3) E-xecssive angulation at the urcthrovesical junction or in the midurethra. 
As Hutchins has pointed out, even a minor rcla.xation of the supports of the 
bladder base can cause urinary retention if the urethra remains fixed in high 
position. On straining, the bladder base descends adequately, but the urothro- 
vesical angulation docs not straighten. A logical treatment would consist in 
repair of a cystoceleif present. If no cystoeelois demonstrable, a procedure should 
be used which would depress the vesical neck and posterior urethra. Little benefit 
can be expected from a transurethral resection. 

4) Functional imbalance between the forces of expulsion (detrusor and ab¬ 
dominal muscles) and the forces of retention (pelvic floor muscles). 

a) Weakness of the forces of expulsion: It is questionable whether weakness 
of the detrusor alone could be responsible for urinarj' retention because the e.x- 
pulsive force of intact abdominal muscles would be sufficient to overcome a 
normal urethral resistance. Therefore, in urinary retention associated with a 
hypotonic bladder, additional obstructive factors must be assumed. Such factors 
may be any of those mentioned above. A factor that should be considered in 
hypotonic bladders of neurogenic origin would be a disturbance of the reflex 
mechanism which causes the pelvic floor muscles to relax during micturition. 
Urinary retention observed in some debilitated and bedridden patients is proba¬ 
bly caused by weakness of the abdominal muscles. These patients seem to be too 
weak to strain. As they regain their strength, they again use their abdominal 
muscles and the urinary retention disappears spontaneously. 

b) Spasm of the pelvic floor muscles. Some neurogenic bladders belong in this 
category. In other cases the spasm is of a reflex nature, usually originating from a 
focus within the pelvis or lower abdomen. In still others, the spasm is produced 
by a psychosomatic mechanism. That pelvic floor spasm may be an obstructive 
factor is demonstrated by the observation that some patients are relieved, at 
least temporarily, by a pudic nerve block or by spinal anesthesia. 

The logical treatment of urinary retention due to an imbalance between the 
forces of explulsion and those of retention would consist in the elimination of the 
cause for the imbalance. This, however, is not always possible nor practicable. 
Transurethral resection has been found reasonably effective where weakness of 
the detrusor was the main factor. Results have been poor where pelvic floor 
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spasm was the chief cause of the urinary retention. A possible approach to the 
problem would be a procedure which would relax the pubovesical fascia which 
transmits the elevating effect of the pelvic floor muscles to the urethra and 
bladder base. 

TREATMENT 

Transurethral resection is the accepted treatment of vesical neck obstruction 
of uncertain etiology. However, a successful transurethral resection does not 
prove that obstructing tissue was actually present at the vesical neck; it only 
indicates that, irrespective of the obstructive mechanism involved, removal of 
tissue from the vesical neck reduced the urethral resistance to a degree sufficient 
for the relief of the obstructive symptoms. In the preceding chapter it has been 
shown that transurethral resection cannot be expected to produce a good result 
if vesical neck rigidity, urethrovesical angulation or pelvic floor spasm of a marked 
degree is responsible for the obstruction. Then relaxation of the structures sup¬ 
porting the vesical neck and posterior urethra may reduce the urethral resistance 
sufficiently for a satisfactory functional result. Based on these considerations, 
the foUowdng operation was devised: 

The patient is placed in lithotomy position and prepared in the usual manner 
for vaginal procedures. The bladder is filled with 300 to 500 cc of sterile water. 
The amoimt of urethral resistance can then be roughly judged by manual com¬ 
pression of the bladder in an attempt to force the water through the urethra. A 
Young’s prostatic tractor is passed into the bladder, the blades spread and gentle 
traction applied. The exact location of the vesical neck can be palpated at the 
angle between the shaft and the posterior blade of the tractor. A midline vertical 
incision is made in the mucosa of the anterior vaginal wnll from a point about 
134 cm. below the external urethral meatus to a point about 1 cm. belowthe vesical 
neck. The incision is then carried through the pubovesical fascia in the same line. 
By combined blunt and sharp dissection the posterior and lateral walls of the 
posterior urethra and vesical neck are freed from the supporting fascia. Young’s 
tractor is removed and manual expression of the bladder repeated noting the 
amount of infravesical resistance. Should the resistance still be marked, further 
liberation of the urethra and vesical neck is indicated. The pubovesical fascia can 
either be excised, left retracted or closed transversely. The vaginal mucosa is 
then closed using interrupted No. 000 chromic catgut sutures. A Foley catheter 
is anchored and the vagina packed. The pack is removed on the first postoperative 
day, the catheter on the third to fifth postoperative day. See figure 1. 

CASE REPORTS 

Case 1. A. L., female, white, single, aged 30, had been followed since childhood 
by the neurological service because of congenital, spastic diplegia involving both 
lower extremities. She had had multiple, corrective operations on both lower 
extremities. A neurinoma of the left posterior tibial nerve was removed on 
March 4,1953. Following surgery it was noted that patientvoided frequently and 
in small amounts. Residual urine varied between 400 and 900 cc. Urinalysis 
revealed mild pjoiria; Staphylococcus aureus was cultured. Blood count was 
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mucosa. 

within normal limits, nonprotein nitrogen was 34 mg per cent. An excretory 
urogram was negative. Pelvic examination revealed a markedly spastic pelvic 
floor, but was otherwise essentially normal. Cystoscopy showed trabeculation of 
the bladder with a few shallow diverticula. There was no evidence of organic 
obstruction at the vesical neck nor in the urethra. Cystometry revealed a 
hypotonic bladder with first desire to void at 600 cc, bladder capacity 900 co 
and a maximum voluntary pressure of 44 cm. of water. Bladder sensibility to hot 
and cold was normal and the anal reflex was present. Follorving bilateral pudendal 
nerve block the residual varied between 125 and 300 cc and patient voided in 
amounts of about 350 cc. Three days after the pudic block, overflow incontinence 
developed and residual urine of 750 cc was recovered. On April 8,1953 the afore- 
described operation was performed. A strip, about 3 cm. long and cm. wide, 
was excised from the pubovesical fascia. The catheter was removed on the fifth 
postoperative day. Immediately the patient voided spontaneously in amounts 
averaging 400 cc. Residual urine, determined daily for 10 days, varied between 
70 and 280 cc. When last seen, on August 24, 1953, the patient had no special 
difficulty voiding and the residual urine was 180 cc. She is still under observation. 
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Case J. P., female, white, para 2, aged 32, was first seen on April 14, 1953 
complaining of marked difficulty in voiding, bloating of abdomen and occasional 
dysuria. These symptoms had developed immediately following a panhysterec¬ 
tomy and bilateral salpingo-oophorectomy in August 1952. Physical examination 
revealed a distended bladder 5 cm. above the symphysis. Pelvic examination 
revealed absence of uterus and cervix, a moderately tender vesical neck and 
slight bulging of the anterior vaginal wall, but no definite cystocele. Follomng 
catheterization the bulge in the anterior vaginal wall disappeared. Residual urine 
was 340 cc. The urine contained 4-6 pus cells per high power field; urine culture 
grew Escherichia coli. Cystoscopy revealed a normal mucosa and two moderate 
sized diverticula. No bladder neck bar or other, infravesical, obstructing factor 
was noted. Retrograde p^’-elogram was essentially normal. On April 16, 1953 
two grams of tissue were resected transurethrally from the entire circumference 
of the vesical neck. The pathological report was fibromuscular tissue showing 
chronic, active inflammation. The catheter was removed on the third post¬ 
operative day and patient discharged 2 days later voiding freely in large amounts. 
Residual urine was 20 cc. Three weeks following the operation the obstructive 
symptoms recurred and a residual of 200 cc was obtained. Prolonged indwelling 
catheter, urethral dilatations and cholinergic drugs were ineffective. She was 
re-admitted on May 30, 1953. Urine contained 30-40 pus cells per high power 
field and B. proteus was cultured. A cystometrogram showed a normal cun^e 
with first desire to void at 400 cc and a maximum voluntary pressure of 62 cm. 
of water. Bladder sensibility to hot and cold was normal and the anal reflex 
was present. Residual was 750 cc. A bead chain cystogram, taken according to 
the technique described by Hodgkinson,^ showed looping of the chain at the 
urethrovesical junction (fig. 2). This was interpreted as suggesting a valve-like, 
acute angulation between vesical neck and urethra. Operation, as described, 
was performed on June 5, 1953. In this case the pubovesical fascia was split 
longitudinally and then sutured transversely. The bladder catheter was removed 
on the fifth postoperative day. Subsequent studies failed to reveal any residual 
urine. A postoperative chain cystogram showed absence of the looping of the 
chain at the vesical neck. The patient was discharged 2 days later voiding with 
ease and perfect control. She has had no further difficulties during a follow up 
period of five months. 

Case S. M. Y., a white woman aged 25, was first seen in May 1950 com¬ 
plaining of frequency, dysuria and difficulty in voiding. She was a para 1, had had 
a Webster-Baldy type uterine suspension and appendectomy performed in 1939. 
Otherwise she had never been seriously ill. Pelvic examination revealed a tender 
vesical neck, endocervicitis and a tender, but othersise normal uterus and 
normal adnexa. All other findings were noncontributory. Urinalysis was negative. 
Cystoscopy showed mild urethrotrigonitis; retrograde pyelogram was essentially 
normal. Residuals were 45 and 60 cc. The patient then became pregnant for the 
second time and was delivered of a healthy child in February 1951. She was 

■* Hodgkinson, C. P.: Relationship of the female urethra and bladder in urinary stress 
incontinence. Am. J. Obst. & Gynec., 65: 560,1953. 
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Fio. 2, Case 2. Tracing of bead chain cyslogram. ^, lieforc operation. B, After operation. 
Interrupted lino: Outline of bladder at rest. Solid line: Outline of bladder while straining to 
void. 


seen again in March 1952 with essentially the same complaints as before. Pelvic 
examination revealed a cervical laceration and cervicitis, but was otherwise 
negative. Urinalysis was negative; residual urine was 50 cc. The cervicitis 
responded to routine treatment, but the obstructive symptoms persisted. 
Residual urine on successive visits was 70, 250 and 300 cc. Cystoscopy showed 
a slight, bar-like projection at the vesical neck which was regarded as a possible 
cause of the obstruction. On July 1,1952 one gram of tissue was resected trans- 
urethrally from the vesical neck. Pathological report was clironically inflamed, 
sclerosed connective tissue. After the operation the patient did not feel relieved, 
but the residual urine was only 60 cc. Cystoscopy in October 1952 revealed a 
normal bladder and no apparent obstruction was noted at the vesical neck. A 
second transurethral resection was performed on October 16, 1952; one half 
gram of tissue was removed. Postoperativcly, the residual urine was 60 cc, but 
the patient felt relieved. Obstructive symptoms recurred in February 1953. 
Urethral dilatations seemed to relieve the patient temporarily. Successive 
residuals were: 160, 0, 30, 40, 100, 130 and 150 cc. A bead chain cystogram 
taken while the patient was relaxed showed nothing that could explain the 
obstruction. However, a cystogram obtained while the patient was straining to 
void showed that the bladder base and posterior urethra did not descend 
adequately (fig. 3). This was interpreted as suggesting either pelvic floor spasm 
or fibrosis of the vesical neck and/or of the supportive structures. Operation for 
relief of urinary retention, as described, was performed on June 18, 1953. Under 
spinal anesthesia the bladder was filled ivith 400 cc of water. An attempted 
manual expression of the bladder was unsuccessful. After incision of the pubo¬ 
vesical fascia and liberation of the vesical neck and urethra the bladder could 
easily be emptied by manual compression. The pubovesical fascia was closed 
transversely and compression of the bladder was repeated. This time no water 
could be forced through the urethra. Therefore, the sutures were removed from 
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Fig. 3. Case 3. Tracing of bead chain cystogram. A, before operation. B, after operation. 
Interrupted line: Outline of bladder at rest. Solid line: Outline of bladder while straining to 
void. 

the fascia and only the vaginal mucosa approximated. Immediately after catheter 
removal, on the fifth postoperative day, patient could void with ease and perfect 
control. There was no residual urine. Bead chain cystogram was repeated and 
this time the bladder base seemed to descend adequately during straining. 

The patient was completely relieved for 18 days. Then she began to have low 
back pain, frequency and discomfort in the lower abdomen. She stated that she 
had no difficulty in voiding, but that the stream would suddenly shut off before 
she could completely empty her bladder,. Residuals were 150 and 300 cc. 
Cystoscopy, performed 4 weeks after the last operation, showed a normal bladder 
mucosa. The inferior half of the vesical neck was occupied by a valve-like bar 
which had not been present prior to the last operation. Anterior to the bar the 
urethra appeared normal. Palpation of the urethra against the inlying pan¬ 
endoscope showed that the urethrovaginal septum was quite thin. The bar 
itself could be felt as a ring of considerable thickness. The bar was resected 
transurethrally on July 21,1953. Two grams of tissue was removed. Pathological 
report was chronically inflamed, sclerosed connective tissue covered by stratified 
epithelium. Postoperatively the patient had difficulty voiding. Residuals were 
200, 130, 0, 30 and 240 cc. Following the patient’s discharge from the hospital 
the obstructive symptoms gradually diminished. On August 14, 1953 she still 
had some hesitancy while voiding, but the residual was 20 cc. On November 2, 
1953 she reported feeling well with a nocturia of 3 the only complaint. There 
was no residual urine. Patient stated she felt better than at any time in the past 
5 years. She is stiff under observation. 

COMMENT 

The histories of the three reported cases illustrate three different obstructive 
mechanisms. Pelvic floor spasm was the chief factor in case 1. This is suggested 
by the nature of the underlying disease, by the findings of a spastic pelvic floor 
and by the absence of any other demonstrable, obstructive factor. Urethro- 
vesical angulation was the chief factor in case 2, but an additional spastic factor 
was also present. This is indicated by the absence of obstructive symptoms 
during the three weeks following the transurethral resection and by the observa- 
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tion that, under spinal anesthesia, just before the vaginal operation was begun, 
the bladder could easily be expressed manually. Rigidity of the structures 
supporting the bladder and urethra was the most likely cause of the obstruction 
in case 3. This is suggested by the inadequate descent of the bladder base before 
the vaginal operation, by the fact that the bladder could not be expressed 
manually under spinal anesthesia and by the recurrence of the obstruction 
following suturing of the pubovesical fascia. 

An unusual feature was the development of a vesical neck bar 18 days follow¬ 
ing the vaginal operation in case 3. The mechanism is obscure. It is possible 
that the bar was formed by the retraction of muscle fibers and connective 
tissue of the vesical neck area after their attachments with the pubovesical 
fascia had been severed by the operation, Wliatcvcr the mechanism may have 
been, this observation suggests that some vesical neck bars in women maj' be 
caused by injury to the pubovesical fascia, presumably from parturition or 
surgery. 


SmiMAnV AND CONCLUSIONS 

The results of transurethral resection, performed for vesical neck obstruction 
on 36 women, have been analysed. 

The etiology of vesical neck obstruction in women has been discussed. Mecha¬ 
nisms wliich can cause vesical neck obstruction arc obstructing tissue at the 
vesical neck, rigidity of vesical neck tissues, excessive urcthrovesical angulation 
and functional imbalance between the forces of expulsion and those of retention. 
Several obstructive factors may be present at the same time. 

Transurethral resection of the vesical neck is the most effective, single pro¬ 
cedure for the relief of urinary retention of obscure etiology in the female. About 
18 per cent of the patients so treated are not relieved in spite of multiple re¬ 
sections. 

A new operation for the relief of vesical neck obstruction in the female has 
been described. This operation is indicated in those patients who have no 
demonstrable cystocele and are not relieved by transurethral resections or in 
whom no relief can be expected from a transurethral resection. 

Three cases in wliich this operation was employed have been reported. 

105 Murray Si., Binghamton, N, Y. 
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EFFECT OF PUDENDAL NERVE OPERATIONS ON THE 
NEUROGENIC BLADDER 

ERNEST BORS and A. ESTIN COMARR 

From the Paraplegia Service of the Veterans Administration Hospital at Long Beach, 
California, and the Department of Surgery, School of Medicine, University of 

California at Los Angeles 

Previous publications dealt with the technique, indications and results which 
were obtained by treating cord bladder dysfunction mth pudendal nerve anes¬ 
thesia or pudendal neurotomy. In the following, the experience with pudendal 
nerve interventions is presented on 29 patients vuth cord bladders. 

MATERIAL, PROCEDURES AND RESULTS 

All patients had signs of upper motor neuron lesions which were caused in 25 
cases by trauma, in 3 cases by arachnoiditis and in 1 case by partial aplasia of 
the sacrum. Five patients had cervical and the remaining 24 had thoracic lesions. 

Fifty operations were performed, 23 of which were neurotripsies and 27 were 
neurotomies. Twenty-one patients underwent bilateral and 8 unilateral opera¬ 
tions. The exposure of the pudendal nerve followed the approach as described 
elsewhere. The anatomical findings at the site of operation are presented in table 
1. The pudendal nerve is, in the majority of cases, divided into two branches of 
which the medial is usually stronger than the lateral; then follows the incidence 
of one solid nerve trunk and least frequently can three branches be differentiated 
beneath the sacrotuberous ligament. 

The overall results, including the relationship to the level of the lesion, are 
reflected in table 2. Twenty-two patients benefited from pudendal interven¬ 
tions, while 7 failed to do so. The majority of cervical lesions belonged to the 
group of failures, although aU had bilateral procedures. Unilateral procedures 
were beneficial in 7 out of 8 cases. 

Tables 3 and 4 reflect the number of cases which undeiwent neurosurgical 
interventions alone, as contrasted with the patients who had additional transure¬ 
thral resections of the vesical neck. Out of a total of 11 patients, 8 (or %) bene¬ 
fited from the nerve operations alone. Among the 18 patients who underwent a 
combination of transurethral resection with nervm operations, 14 regained a 
balanced bladder function. 

The effect of pudendal nerv'^e intervention on the sexual function is illustrated 
in table 5. It can be seen that generally a change takes place in the majority of 
patients and that it is more pronounced with bilateral than ivith unilateral 
operations. 

DISCUSSION 

The rationale of all procedures directed at the pudendal nerve was discussed 
elsewhere, and is based upon the reciprocal innervation between the striated 
muscles of the pelvic floor and the detrusor of the bladder. 

Of the 29 patients, 22 benefited from the operation. This compares favorably 

Read before Section of Urology at meeting of California Medical Association, Los 
Angeles, Calif. May 24 through 27, 1953. 
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Tablb 1 Anatomical findings in 50 dissections 


Large Solitary TrunV. 

! 

Medial and Lateral Brancbea 

Medial Intermediate and 
Lateral Branches 

36 Instances 

23 Instances 


11 Instances 


Small lateral 

16 



Equal size medial and 




lateral 

4 



Small medial 

^1 



Tablb 2 Results of all patients 



No of 

1 PAtieots 

No of 
Operations 

1 Good 

Poor 

Cervical lesions 

1 




bilateral 

5 

10 

1 

4 

Thoracic lesions 

1 




bilateral 

16 

32 

14 

2 

unilateral 

8 

1 

8 

7 

1 

Total 

1 

29 

60 

22 

7 


Table 3 Results of It patients xoiihout additional transurethral resections 



Good 1 

Toor 1 

Total 

Bilateral pudendal operations 

6 

2 

8 

Umlateral pudendal operations 

^ 1 

^ 1 

3 

Total 

8 ' 

1 

3 

11 


Table 4 Results of t8 patients with additional transurethral resections 



TUR preceding 

1 Nerve Operation 

TUK following 
Nerve Operation 

TUR preceding 
and following 
Nerve Operation 

Total 

Good 

Poor 

Good 

Poor 

Good 

Poor 

Good 

Poor 

Bilateral 

Umlateral 

G 

5 

4 1 

2 

- 

1 

1 

— 

9 

5 

4 

Total 

11 

4 1 

2 1 

- 

1 

- 

14 

4 


with the oxpenence of Ross, who observed 8 good results out of a total of 11 
cases The fact that transurethral resection preceded the destructive nerve opera¬ 
tion in the majority of our combined procedures, illustrates the endeavor to 
choose nerve surgery as the last resort It should be stressed, however, that 
pudendal nerve anesthesia which has been applied in many hundreds of cases, 
IS used freely m combination with transurethral resection with good results, 
either preceding or following this operation Especially a combination of nerve 
operations ivith tenotomy of the anterior hp seems promising, since striated 
fibers could be demonstrated in the resected tissue of that location 
Where umlateral pudendal nerve interruption was earned out, the operation 
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Table 5. Effect of -pudendal nerve operations on sexual function {erection) of S9 patients 


Changed 

Unchanged 

Un¬ 

deter¬ 

mined 

From complete to absent 9 

Complete 6 (4 unilateral) 

1 

From complete to partial 5 (2 unilateral) 

Partial 2 (1 unilateral) 


From partial to absent 2 

Absent 4 


Total 16 

12 

1 


was performed on that side which was governed by the major cerebral hemis¬ 
phere. An interesting fact is that among these cases there was that of a young 
boy of 7 years* with a partial aplasia of the sacrum, who showed upper motor 
neuron signs with hyperreflexia and pathological toe signs, a fact which has been 
repeatedly observed in children with this type of congenital anomaly, by one 
of us (E. B.). 

The anatomical findings suggested Tavel’s anomaly in three dissections in 
which a larger lateral branch (dorsalis penis nerv’^e) than a medial branch (deep 
perineal nerve) was found. Presumably, based upon previous experience, this 
large lateral branch may have supplied the ischio- and bulbocavemosus muscles 
and the sphincter urethrae. In four additional dissections both branches were of 
equal size, and since no stimulation was performed it remains imdetermined 
whether one dealt in these instances with Tavel's anomaly; it would seem advis¬ 
able to stimulate the lateral branch only then when the medial branch has been 
severed, in order to identify whether or not efferent fibers are present in the lateral 
branch which cause a contraction of the ischio- and bulbocavemosus muscles on 
an electric stimulation. However, one must bear in min d that stimulation of 
afferent pathways in the intact lateral branch may precipitate, through synapses 
at the respective cord segment, a mass reflex of the pelvic floor which, in turn, 
may simulate a reaction closely resembliug that obtained from stimulation of the 
efferent fibers of the lateral branch. For this reason, evidence of which has been 
previously presented, stimulation was not undertaken routinely. 

While it is easily understandable that erection remains rmchanged more often 
with unilateral nerve interruption than with bilateral, it remains unexplained 
why no change occurred in three cases with bilateral intermption. The earlier 
explanation—^namely, that fibers may have been overlooked, appears no longer 
valid with the growing experience gained from an increasing number of dissec¬ 
tions. Ovu- conjecture would be that either peripheral ganglia, located in the penis, 
take over this fimction on direct stimulation, or that some regeneration of the 
severed nerves has occurred. 

In analyzing the 7 failures, we must omit 1 patient with a thoracic lesion who 
succumbed suddenly and unexpectedly to his pulmonaty tuberculosis after a 
unilateral pudendal neurotomy. This leaves 6 cases of which 2 patients had 
thoracic and 4 patients had cervical lesions. Both cases with thoracic transections 
had an equivocal result in that they were able to retrieve a balanced bladder 

* We want to thank Doctor Tracy 0. Powell for permission to incorporate this case in 
our report. 
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function for some time on and off. Tho greatest handicap for one of the two pa¬ 
tients was severe spasticity of bis abdominal muscles which accompanied his 
T'2 lesions. He could not exert abdominal pressure because of his high lesion 
without an abdominal binder, but oven then severe spasticity of the abdominals 
interfered rvith the appUcation of Credd pressure. His detrusor had good tone, 
but lacked uninhibited contractions essential for reflex micturition. He had a 
good result for approximately 3 months. A recent checkup disclosed renewed 
activity of the bulbocavemosus reflex, suggestive of nerve regeneration. The 
other patient wdth a T-10 lesion had a well functioning reflex bladder for 5 years 
prior to any intervention, which became imbalanced following a urinary in¬ 
fection and right nephro-ureterolithiasis. Following removal of the stones and 
repeated transurethral resections which did not correct his bladder function, 
a bilateral pudendal neurotripsy restored the function for a period of three 
montlis. Thereafter, the bladder became imbalanced and the bulbocavemosus 
reflex returned, again suggestive of regeneration as in the preceding case. In 
addition, the patient admits that he has not adhered to a “bladder hygiene”, 
i.e., regulating fluid intake and urination around the clock. Urinary infection and 
return of pudendal nerve function are probably responsible for this failure. 
Inasmuch as both these patients had ncurotripsies it seems as if neurotomies 
would be a more reliable procedure to prevent recurrence. 

The remaining 4 patients had significantly cervical cord lesions. Although 
their bladder function returned to some degree after the operation, it remained 
poorly balanced, i.e., tho residual exceeded 20 per cent of the bladder capacity. 
The causes for that were threefold: Lack of hand function sufficient to avert a 
Cred6 maneuver, lack of uninhibited waves strong enough to produce an empty¬ 
ing contraction despite the presence of a good detrusor tone, or severe spasticity 
of the abdominal muscles, interfering with the execution of extrinsic pressure or 
upsetting intrinsic diaphragmatic pressure. Any single one or a combination of 
these factors was responsible for the failures; however, it is felt that the most 
important is tho condition of the detrusor because the one patient with the 
cervical injury, who benefited from bilateral pudendal neurotripsy, had at au 
times a well functioning bladder muscle with strong emptying contractions. 

COMMENT ON INDICATIONS AND CONTRA-INDICATIONS 

In view of this experience, tho following requirements are necessaiy for opera¬ 
tive indication; a) If the patient has command of his hands (including high 
thoracic lesions), no abdominal spasticity should be present strong enough to 
make Credd pressure impossible, b) If the patient is tetraplegia and, therefore, 
unable to perform the Credd maneuver, a well functioning detrusor muscle 
should be present with emptying uninhibited contractions, c) Severe urinary 
infection with or without calculosis must be absent, d) Structural contracture 
of the vesical neck or other obstructive uropathy must be absent, e) Each of a 
series of 6 pudendal anesthetic nerve blocks should produce a satisfactoiy result 
and at least one of them, preferably the last, should be combined with cyatometric 
examinations which precede and follow the nerve anesthesia. 

In addition to these requirements, there are yet other factors to be considered. 
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In the presence of sexual function, i.e., erection, preferably a unilateral pro¬ 
cedure should be performed. Inactivity, of whatever cause, of the conus terminalis 
is an absolute contra-indication for any pudendal intervention. Bilateral oper¬ 
ations should be performed in stages 2 to 3 weeks apart in order to evaluate the 
result of the first operation. In right-handed individuals, the right pudendal 
nerve should be first attacked. There is no clinical evidence that different results 
are obtained from neurotomies than from neurotripsies. 

SUMMARY 

Twenty-three pudendal neurotripsies and 27 pudendal neurotomies (a total of 
50 interventions) were performed on 29 patients with upper motor neuron lesions 
of the spinal cord in order to correct bladder dysfunction. Five patients had 
cervical and 24 had thoracic lesions, 3 of which were due to arachnoiditis, 1 was 
associated with a partial aplasia of the sacrum and 25 were of traumatic origin. 
Eighteen patients were subjected to a combination of pudendal nerve inter¬ 
vention and transurethral resections, with 14 good and 4 poor results. Eleven 
patients without transurethral intervention had 8 good and 3 poor results from 
pudendal nerve operation alone. Twenty-one patients had bilateral pudendal 
operations with 15 good results and 6 failures. Eight patients had unilateral 
interventions mth 7 good results and 1 failure. The anatomical findings at the 
site of exposure and the effect of the operation on erection are discussed. The 
rationale of the operation is mentioned and the causes of failure are analyzed. 
Indications and contra-indications are presented in detail. 
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ABACTERIAL URETHRITIS: A REPORT OE EIGHT CASES WITH 
ISOLATION OE THE PLEUROPNEUMONIA-LIICE ORGANISM 

WALTER J. HOLLIS 

From the Medical Service of the United States Air Force Hospital, Barksdale Air Force Base, 

Louisiana 


INTRODUCTION 


Abacterial urethritis has often been a problem in the practice of military 
medicine. The reporting of urethritis due to venereal etiology (i.e., gonococcal) 
makes it more imperative to establish the cause of each case of urethritis. Wil¬ 
liams' noted that nonspecific urethritis was responsible for the bulk of hospital 
admissions for common venereal diseases among Australian troops in Borneo. 
Others have estimated that among Australian troops 15 to GO per cent of cases 
of urethral discharge were caused by some agent other than Neisseria gonor- 
rhoeae.' Only following the comprehensive writing of Dienes ct al." has it been 
appreciated that there is a significant relation of the pleuropncumonia-likc or¬ 
ganisms to so-called abacterial urethritides. 

These organisms have been incriminated as the cause of bovdne pleuropneu¬ 
monia, agalactia in goats and sheep, and arthritis in mice and rats. In hiunan 
studies. Dienes et al." were able to isolate the organism from cervical secretions 
of 26 per cent of 214 women. Of this group (20 per cent) only 8 were free of 
genito-urinary disease and the remainder were associated with such disturbances 
as leukorrhea, trichomonal infection and gononhea. In 11 cases associated with 
gonorrhea, these organisms persisted after the gonococci disappeared. This led 
to the assumption that these organisms are a part of the flora of the female 
genital tract with potentialities of pathogenicity under certain conditions. In 
male patients only an 8 per cent incidence was noted; but in 58 male patients in 
which the organism was found, all had evidence of prostatitis or other genito¬ 
urinary tract infection at the time of isolation of the organism. In this group of 
58 male patients, 4 had hemorrhagic cystitis and 27 had arthritis of varying 
type and severity Mth 18 being an acute migratory type. Of these 18 cases of 
acute migratory arthritis, 9 presented the typical picture of Reiter’s syndrome. 

In 1943, Beveridge’ reported the isolation of pleuropneumonia-like organisms 
from 4 of 24 cases of nongonoccal urethritis in men. In 1945, Johnston’ reported 
the isolation of pleuropneumonia-like organisms, in both of which intra-epithelial 
inclusion bodies were found, from two cases of urethritis which could not be 
attributed to gonorrhea by bacteriological and serological studies. 


' Present address: Department of Medicine, Louisiana State University School of Medi¬ 
cine, New Orleans, La. 

Reported with permission of Surgeon General, USAF. Views expressed are those of the 
^ omcial opinions of the Surgeon General’s Office. 

Australia, 1: 693-695,1946. 

■ ^W., Smith, W. E., Madoff, S. and Bauer, W.: New Eng. J. Med., 

’ Beveridge, W. I. B.: Med. J. Australia, 2: 479-181, 1943. 

Johnston, G. A. W.: Med. J. Australia, 1: 368-371, 1945. 
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Harkness and Hendersonbegg* found 36 of 253 cases of nongonococcal ure¬ 
thritis (including cases associated with arthritis) to be positive for the pleuro- 
pneunaonia-like or L organism in the male, by culture. They found seven out of 
41 cases of polyarthritis associated with abacterial urethritis to be positive for 
the L organisms. In 46 females suffering from nongonococcal cervicitis or vagini¬ 
tis, 12 were found to be positive for the L organisms. In 139 cases of acute gonor¬ 
rhea in the male, 12 were found to be positive for the L organism. Three of 18 
females with acute gonorrhea also were found to be positive. Fifty normal males 
gave negative results from urethral washings as did 15 normal females from cer¬ 
vical and vaginal swabs. Three of seven female contacts of men with the disease 
were found by cultures to be positive for the L organisms. 

Recently, Slingerland and Morgan® have reported a case of sustained bac¬ 
teremia postpartum in a 16-year-old Negress due to the pleuropnemnonia or¬ 
ganism which was also isolated from the cervical secretions during the first 24 
hours of fever. Nine positive blood cultures were obtained over the first 24 hours 
of fever indicating a true sustained bacteremia. The patient recovered with 
penicillin and streptomycin therapy in spite of insensitivity to these drugs being 
indicated by in vitro studies and was asymptomatic with negative blood cultures 
on several follow-up examinations. 

In a recent report of 23 cases of Reiter’s syndrome. Hall and Finegold^ isolated 
the pleuropneumonia-hke organism from only one of eight patients examined. 
However, their culture medium was veal infusion agar plus 50 per cent horse 
serum and the positive results might have been increased if the culture medium 
had been enriched with 20-40 per cent human sera or human ascitic fluid since 
these materials are supposedly more favorable for grovd.h of the organism. 

BACTERIOLOGY"' ® 

The exact place of these organisms in the bacteriological classification has not 
been established. They have some characteristics of viruses. The distinguishing 
characteristics of this group are 1) inability to stain with ordinary bacterial 
stains but demonstrable with prolonged staining by Giemsa’s stain, 2) inability 
to grow on ordinary media but producing a characteristic colony on media en¬ 
riched with 10 to 40 per cent human serum or human ascitic fluid, 3) great pleo- 
morphism with ring forms, elementary bodies, spherules, branching filaments 
and polar-staining bacillary forms, and 4) filtrability through gradacol mem¬ 
branes do^vn to about 0.4 fi pore diameter. 

Reproduction has been observed by spherule, granule and filament formation 
with surface and subsurface colony growth. Because of the filament formation 
and branching, the generic name of Asterococcus has been proposed for the pleuro¬ 
pneumonia group. 

The individual colonies may vary from 10 to 600 p. in size but often attain the 

5 Harkness, A. H. and Hendersonbegg, A.: Brit. J. Vener. Dis., 24: 60-58,1948. 

8 Slingerland, D. W. and Morgan, H. R.: J.A.M.A., 160: 1309-1310, 1952. 

»Hall, W. W. and Finegold, S.: Ann. Int. Med., 38: 533-550, 1953. 

8 Zinsser’s Textbook of Bacteriology. New York: Appleton-Century-Crofts, Inc., 1948, 
9th ed., pp. 640-M9. 
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average size of 20-00 m- Animal strains of the organism must be incubated at 
37° tor 3 to 5 days for typical colony growth. A small agar square is removed 
for examination and placed on a cover glass to which has been applied Diene’s 
methylene blue-azur stain (dried or wet). This is placed on a slide and examined 
microscopically. The colonies may be surface or subsurface in location and typi¬ 
cally show a dark staining center with a clear membrane-like periphery in which 
may be seen bacillary forms, globoid bodies and clear vacuoles. 

TnEBAPY 

Imtial investigations had noted insensitivity of these organisms to sulfon¬ 
amides and penicillin. Lcberman ct al." investigated the sensitivity of these or¬ 
ganisms to aureomycin, chloramphenicol, dihj'drostreptomycin, streptomycin 
and sodium penicillin G. Streptomycin was the only antibiotic effectively in¬ 
hibiting all of the strains tested. Only two strains showed resistance at a con¬ 
centration of 5 mg. per ml. of medium. Dihydrostreptomycin did not exhibit 
such inhibitory action. High concentrations of aureomycin and chloramphenicol 
were necessary to inhibit most strains. Penicillin was found to be ineffective for 
any of the strains at concentrations such as 1000 units per ml. 


METHODS AND MATEMAD 


Normal males on active military duty were the subject material. AU cases 
were originally seen in the out-patient venereal disease clinic where means were 
taken to exclude gonorrhea and other causes of a urethritis by appropriate 
methods of examination. Those cases with positive urethral exudate erdtures 
on tryptose blood agar base* (enriched with 20 per cent sterile normal human 
serum), stained by Diene’s methylene-azur stain,t were admitted to the medi¬ 
cal ward. In addition those cases of abacterial urethritis of unknown cause, who 
were therapeutic problems, were also admitted to the ward. Over a period of 27 
months 179 cases of gonococcal urethritis were encountered. During this period 
17 cases of urethritis due to the pleuropneumonia-like organism were encoun¬ 
tered. The original records of only 8 patients were available for review: therefore 
only these 8 cases are reported. During this same interval 0 cases of urethritis 
were encountered, nonvenereal, cause undetermined and one case of urethritis, 
bacterial, due to Diplococcus paleopneumoniae and Micrococcus pyogenes. 

No explanation is readily available for the relatively low incidence of abac- 


> Lcberman, P. R., Smith, P. F. and Morton, H. B.: J. Urol., 64:167-173,1950. 
'Enriched culture agar base; concentration percentage: 

Bacto-tiyptose. 1.0 

Bacto-beef extract. 3 

Naci. .t 

Apar * * ' 

2 o '.0 


t Biene's stain: 
Methylene blue. 

Azur II. 

Maltose. 

NajCO,. 

Distilled water. 


2.5 gm. 
1.25 gm. 
10.0 gm. 
0.25 gm. 
100.0 ml. 
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terial urethritis with reference to proven cases of gonococcal urethritis as con¬ 
trasted to the previous incidence as given by Australian writers. All eight of 
these patients were free of arthritis and were in relatively good physical condi¬ 
tion excepting the urethral discharge. None presented any semblance of Reiter’s 
syndrome. Four were of an acute variety and four were of a chronic variety. 
One was treated for latent syphilis, because of a history of 130 injections for a 
positive serology in 1945, and the presence of an elevated serology titer on ad¬ 
mission of 1:32. The urethral discharge varied from a whitish milky type to a 
profuse greenish-yellow type, being more profuse in the acute cases. All re¬ 
sponded to treatment and were discharged from the hospital. Unfortunately 
due to loss of contact with the patients relative to peculiarities of transfer and 
duty assignments in the military service, follow-up studies to determine the 
incidence of recurrence are not available. 

ABBKEVIATED CASE REPORTS 

Except as indicated in the preceding section, all eight of these patients were 
relatively free of any other organic disease. Routine laboratory examinations 
were normal and routine physical findings w'ere noncontributory. Therefore, the 
cases will be reported in brevity: 

Case 1. D. A. P., W.M., aged 29, was admitted with a history of a urethral 
discharge for 12 days. Serology and gonococcal studies were negative. He was 
treated with 5.0 gm. of streptomycin over a 5 day period and the urethral dis¬ 
charge subsided. On the fourth day of hospitalization acute bronchitis developed. 
A total of 3,600,000 units of penicillin w'as given. The patient was discharged 
asymptomatic after 10 days’ hospitalization. He gave a history of having gonor¬ 
rhea in November 1949, approximately five months before this acute attack of 
nongonococcal urethritis due to the pleuropneumonia-hke organism. 

Case 2. E. D. B., W.M., aged 21, gave a history of having gonorrhea in No¬ 
vember 1949 and receiving two injections of 300,000 units of penicilhn. The 
smears became negative for gonococci but the discharge persisted. Due to this 
he was treated with sulfadiazine without avail. Symptoms persisted for approxi¬ 
mately six months at which time a culture for the pleuropneumonia-like or¬ 
ganism was positive and he was admitted for treatment. Over a six day period 
he received 8.0 grams of streptomycin and was discharged asymptomatic. 

Case S. M. K. W., W.M., aged 26, gave a history of originally having gonor¬ 
rhea in 1949 at which time he was treated with 300,000 units of penicillin. The 
discharge completely subsided but recurred in 4 days and at that time the gono¬ 
cocci could not be found in the urethral exudate. He was treated Avith sulfa¬ 
diazine and local irrigations without improvement. Later he was given prostatic 
massages without avail. Because of the persistence of a discharge over a 534 fo 
6 months period he was studied for pleuropneumonia-like organisms and the 
culture was positive. His serology and smears for gonococci were negative at 
that time. He was admitted to the hospital and treated over a 6 day period \vith 
8.0 gm. of streptomycin. He was discharged asymptomatic. 

Case 4- C. E. M., W.M., aged 29, gave a history of a recurring urethritis since 
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1946. He denied venereal diseases and his serology was negative. The pleuro¬ 
pneumonia-like organism was cultured and examination for gonococci was nega¬ 
tive. He was admitted to the hospital and treated over a 5 day period with 5.0 
gm. streptomycin and 30.0 gm. sulfadiazine. He was discharged asj-mptomatic. 

Case 6. H. A. R., C.M., aged 26, gave a history of a chronic discharge since 
1945 (5 years). In February 1950, approximately 5 months prior to admission, 
he had a gonococcal urethritis that was treated with penicillin. Because of the 
persistent discharge he was studied for pleuropneuraonia-Iike organisms and the 
culture was positive. Serology and smears for gonococci were negative. He 
was treated over a 9 day period with 9.0 gm. of streptomycin and discharged 
asjTnptomatic. 

Case 6. W. S. MoK., W.M., aged 23, presented as a case of acute urethritis 
with no signiheant venereal history and negative studies for the usual venereal 
diseases. He was found to have positive cultures for the pleuropneumonia-liko 
organism and was admitted and treated over a 3 day period with 2.5 gm. strepto¬ 
mycin and 12.0 gm. sulfadiazine. He was discharged asjTnptomatic. 

Case 7. J. W. P., C.M., aged 23, was seen with a history of a discharge of 1 
week’s duration. He denied venereal diseases but had a sex contact 2 months 
prior to onset of the discharge. His serology was negative and smears were nega¬ 
tive for gonococci. His cultures were positive for the pleuropneumonia-like or¬ 
ganism. He was admitted and treated over a 7 day period with 9.0 gm. strepto¬ 
mycin and 40.0 gm. of sulfadiazine. His discharge cleared and he w-as dismissed 
from the hospital asymptomatic. 

Case 8. C. T., C.M., aged 21, was seen with the complaint of a recent onset of 
a whitish mucoid discharge. There was no recent history of an exposure contact. 
He had been treated with 130 injections in 1945 for a positive serology. His 
studies for gonococci were negative but his serology titer was 1:32. His cultures 
w'ere positive for the pleuropneumonia-like organism. Over a 10 day period he 
was treated with 10.5 gm. streptomycin and 46.0 gm. sulfadiazine. His discharge 
abated and then he was given 6,000,000 units of penicillin based on a diagnosis 
of sjTihilis, latent, seropositive only. He was discharged from the hospital 
asymptomatic. 


DISCOSSIOK 

Three cases (Nos. 2, 3, and 5) revealed a direct onset following acute gono¬ 
coccal urethritis with subsidence of the gonococcal infection as revealed by nega¬ 
tive smears but with immediate recurrence or persistence of the discharge. Two 
of these cases (Nos. 2 and 3) did not respond to sulfadiazine after the smears 
became negative for gonococci following penicillin treatment of the gonococcal 
urethritis. One case (No. 1) had a 5 months lapse betw’een the recurrence of a 
discharge and treatment for an acute gonococcal urethritis. One case (No. 7) 
had a sex contact 2 months prior to onset of the discharge. Three cases (Nos. 
4, 6, and 8) gave no history of recent sex contact or recent gonococcal urethritis 
preceding the onset of the discharge. These observations are in accord with 
previous investigations and suggest a venereal transmission of this disorder. 
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Two patients (Nos. 2 and 3) treated with sulfadiazine prior to isolation of the 
organism showed no response to this drug. Four patients treated with strepto¬ 
mycin alone (Nos. 1, 2, 3, and 5) showed a good response to treatment. This is 
in accord with prior observations and suggests that the good response in four 
patients (Nos. 4, 6, 7, and 8) treated with streptomycin-sulfadiazine therapy 
was due to streptomycin and not to sulfadiazine. 

SUMMARY 

Eight cases of nongonococcal or abacterial urethritis, with isolation of the 
organism referred to as the pleuropnemnonia-like or L organism, have been 
presented. 

Evidence suggests that this is a venereal transmitted disorder. 

Streptomycin appears to be effective in this condition. 

Reference has been made to significant medical literature on this subject. 

It is recommended that cases of mrethritis of a nongonococcal or abacterial 
nature be investigated with reference to isolation of the pleuropneumonia-like 
or L organism. 
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TREATMENT OF HYPOSPADIAS: TEN YEARS’ EXPERIENCE WITH 
TUNNEL-GRAFT URETHROPLASTY 

FRED Z. HAVENS and THADDEUS J. EITZOW 
From the Secliori of Plastic Surgery and Laryngology, Mayo Clinic, Rochester, Minn. 

In 1948 the senior author (Havens) with A. S. Black outlined his program for 
the management of hypospadias, described in detail the technique of tunnel-graft 
urethroplasty, and reported results for a five-year period.* Now, after another 5 
years of experience with the same methods, we present a report covering the 
entire ten-year period. We shall not omit a single case that came under our care 
and we hope that by giving such a detailed report, others will be able properly to 
assess the value of the methods employed. 

We have continued to employ the two-stage Edmunds’ procedure for the 
correction of chordeo and have been pleased with the results achieved by its use. 
We have accepted for correction of the chordee any patient 4 years of age or 
older. Tunnel-graft urethroplasty has not been undertaken for any patient 
younger than the age of 15. 

There have been only minor changes in the technique of tunnel-graft urethro¬ 
plasty as described in the earlier paper and ns illustrated here. In the original 
article it was stated that the graft was put in on a size 22F catheter. We now 
prefer to use a size 24F catheter. It was also stated that the catheter bearing the 
graft was anchored by a suture near the posterior lip of the channel. Recently, 
we have anchored this catheter by transfixing it with two stainless steel wires. 
Each transfixes the catheter from side to side and one is made to pass through 
the glans while the other is placed near the posterior lip of the channel. 

In the previous paper it was stated that stilbestrol was used for the purpose • 
of controlling erections. In the last 5 years we have discontinued entirely the use 
of this drug. Our present plan for sedation is not different from that which might 
be used after appendectomy or herniotomy. 

In the 1948 report it was stated that the requirements for a “good result” were, 
first, that the patient be able to have satisfactory sexual intercourse; second, that 
he have a urethra of adequate caliber without hairs or sacculation; and third, 
that the urethral opening be at or very near the tip of the glans penis. We have 
continued to adhere strictly to these requirements and all patients that have 
been listed as having a good result have met these requirements, 

RESTOTS AND COMMENT 

December 31, 1952 was the last day of our ten-year period, and the status of 
our series of cases as of that date is shown in the table. It should be noted that 
10 patients remain under our supervision awaiting the proper time for completion 

. n'sering of the American Medical Association, New York, N. Y., June 1 

to 5,1953. ’ 

• The technique is illustrated in the Journal of Urology, 1949, vol. 61, p. 1053. 
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Tabi/E 1. Report on all patients who have come, during a ten-year period, to the surgical service 
of one of us (Havens) for treatment of hypospadias 


Patients still under age of puberty 

Minor problems corrected. 

Minor problems, further treatment planned. 

Major hypospadias,* correction to be completed at puberty 

First stage only for correction of chordee. 

Correction of chordee completed. 

Adults treated for major hypospadias 

Correction of chordee only. 

Minor probems corrected (after repair by others). 

Completion (by other methods) of repair begun by others. 

Tunnel-graft urethroplasty. 

Left our care. 

Still under treatmentf. 

Good result. 

Fair result. 


8 

10 

46 

1 


Total 


CASES 


4 
2 

7 

42 

5 

3 

4 
65 


132 


* We use the term “major hypospadias” to include all cases of hypospadias in which 
chordee is present. 

f Seven of the 10 patients who were still under treatment at the time this paper was 
written have since completed treatment with good results. 


of their treatment. In each of these 10 cases there remains only one further stage 
to be done and we have good reason to believe that each patient in this group 
will have a good result. When sufficient time has elapsed so that final reports of 
these cases can be given, the tabulation should show 56 good results or 86 per 
cent of the 65 cases under consideration. 

Of the 8 patients who left our care we are confident that at least 5 of them 
could have been completed with good results. These 5 cases must be listed as 
failures, not because of any fault in the method of treatment but perhaps because 
of our own shortcomings in the art of the practice of surgery—we failed to hold 
the confidence of these patients. If these could have been added, the percentage 
of good results would have risen above 90 per cent. Our considered opinion of 
the tunnel-graft method is that by using it, we can offer the boy who has hypo¬ 
spadias a 90 per cent chance for a good result. 

For the treatment of hypospadias by the method we have employed, a mini- 
mmn of 4 operations is necessary (2 for the correction of the chordee and 2 for the 
urethroplasty). Not more than 4 operations were required for most of those pa¬ 
tients who had penoscrotal hypospadias, who came to us at or beyond the age of 
puberty, and who had undergone no previous surgical treatment. Those patients 
who had had previous treatment usually needed one or more additional opera¬ 
tions as did also those who had midscrotal or perineoscrotal hypospadias. For all 
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patients whose treatment has been completed, the average number of operations 
was 5.5. 

From articles written about the treatment of hjTiospadias and from comments 
heard during informal discussions of the subject, the senior author (Havens) 
has gained the impression that the occurrence of fistulas in the course of repair 
of hypospadias is feared more than it need be and is given undue consideration 
as a criterion of the advantage or disadvantage of any given method. We have 
had fistulas in 18 of our 46 completed cases (usually only 1) and we have been 
unhappy when they appeared. Wo have had no difficult 3 ' in repairing them, 
however; they have been an annoyance, of course, because they delayed the 
completion of the repair, but nothing more. 

We retain the opinion expressed in the previous report that it is not neces¬ 
sary to complete the repair of hypospadias before school age in order to avoid 
psychopathic problems. Appro.xiraately half of our patients who had reached or 
passed the age of puberty had had unsuccessful (1 to 20) operations in childhood 
and the remainder had had no treatment prior to the age of puberty. We observed 
no psychic problems of importance in any of them. All these patients have fitted 
normally into society and not one, to the best of our knowledge, has failed to 
become a self-respecting, self-supporting citizen. Several of these patients are 
making better than average progress in their careers. For example, among our 
former patients we have a doctor, a dentist, an arcliitect, a research chemist, a 
medical technician preparing for medical school, a college student who excels in 
extemporaneous public speaking and debate, and several who hold responsible 
positions in business. Many have married, and we know of 4 who have from one 
to four cliildren.* 

We are not disturbed about the alleged problem of readjustment in those cases 
in which the patient has been raised as a girl. We have had 8 such patients, all 
of whom lived as girls until or beyond the age of 14 years. Four returned to their 
home communities after treatment and later told us that they found the read¬ 
justment to be no particular problem. Two others are happily married, and only 
2 made it a special point to avoid returning to their original homes. 

Of the 8 patients who were raised as girls, 3 were true hermaphrodites, and 2 
were pseudohermaphrodites (1 male, 1 female). The remaining 3 were males 
who had perineoscrotal hypospadias and simply had been mistaken for females. 

CONCLUSION 

We repeat the statement made in an earlier paper that w'e do not agree that 
correction of hypospadias need be urged at an early age in order that the patient 
may not become a psychopath. Our observation of numerous patients who did 
not receive proper or any treatment at an early age does not substantiate any 
such opinion. 

We repeat also our statement previously made that restoration of normal 

The Becond-born of 1 of our patients was a boy who also had hypospadias. tVe have 
heard of no other instance in which a hypospadiac father begot a hypospadiac son. 
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Z-PLASTY FOR CORRECTION OF AIEATAL URETHRAL STRICTURE 
FOLLOWING IIATOSPADIAS REPAIR 
UKED M NrSlJIT, ClIAIUiLS C MacKINNCY am) RCKD 0 DINGMAN 
From the Dcpnrimcnl of Suujcnj, Unitcrsitil of Michigan Medical School, Ann Arbor, Mich 

The tomphtatioub absociatecl with the plastic lepair of hypospadias are well 
know n Recently w c has c cncounteicd tw o patients w ho presented the torapiica- 
tion of mcatal urethral blrictuic 

It was mandatory that the BtricUiic he (oiici ted before furthei suigical repair. 
In both cases a wide mcatotomy with caicfu! suture of the mucosal margins to 
the surrounding skin w as can led out only to be met w ith complete failure duo to 
circulai seal contractuie 

In any ease whoic this complication octuis dnersion of the iirinaiy stieam by 
the peuneal oi suprapubic loutc is nccessaiy We prefer the foimei, because it is 
simpler to peifonn, and the incidence of bladder sp ism with resiiUiint complica¬ 
tion IS much loss than w ith the suprapubic method 
To BoUe these problems a Z-phustic procedure was employed inloidigitating 
small flaps of adjacent skm into longiUiduial incisions made about the citcum- 
ference of the uiothia at the site of stiictuic In both cases the final results woic 
excellent 

TLCllMQUl. 01 OPllUTION 

For the coirection of this complication the piiiiciplc of the multiple Z plastic 
procedure was applied The eential member of each Z is on the circumfer¬ 
ence of the ciicular scar and the aims of the Z aic cut at 00° angles and are 
equal m length to the central member In this instance instead of has mg a straight 
line coiitiactuie as in most cases where the Z plastic is applicable we ha\e a cn- 
cular contiacture The eential member of each Z is a portion of the circumference 
of a circle Aftei the flaps are transposed a significant imrease, appioximately 
Ml the circumference of the ciiclc is immediately appicciated In addition an 
offset scar is created which rainimircs subsequent contracture and eliminates the 
puise string contractuie which was the cause of the oiigmal failure See figuie 1 
The external genitalia aie thoioughly cleansed with phisoderm both the night 
befoie and immediately preceeduig the operation A ciioular incision is then made 
through the skin and subcutaneous tissues about the stnetured uiothral meatus 
The distal end of the uretlua is mobilised by blunt dissection of the peii-uiethial 
tissues for a distance of appioximately one centimetei The scaiied strictuied 
aiea is excised Thiee equi distant incisions are made thiough the entire urethial 
wall at approximately G0° angles extending in 5 to 7 miihmeteis from the meatus 
To contiol the tissue 0000 deimalon suture on atraumatic needles is used as stay 
sutures Three small V shaped flaps of skin are cut at 60° to the tangent of the 
circuIai skin incision and elei ated foi incorporation into the circumference of the 
uiethia The flaps are tiansposed and the apex of each skin Y is sutured to the 
lowest point of one of the urethral incisions The apex of each mucosal Y is 

Accepted for publication Jaiiuarj 21, 1954 
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Fig. 1 

sutured into the appropriate skin incision. The skin and mucous membrane mar¬ 
gins are carefulh’’ approximated with 00000 dermalon sutures on an atraumatic 
needle. Fine mesh vaseline gauze is carefully placed into the urethral opening and 
an outer dressing of gauze and elastoplast is applied. The dressing is not dis¬ 
turbed until the sutures are removed on the sixth postoperative day. The perineal 
or suprapubic catheter is removed on the tenth or twelfth postoperative day. 

The Z-plastic procedure in this instance increases the diameter of the urethro- 
cutaneous meatus and gives a zig-zag line of closure of skin to urethral mucosa 
which prevents subsequent circular contracture. 

CASE REPOKTS 

Case 1. —E. McG was a 4 year old white b 03 '- admitted to the University Hos¬ 
pital in January 1952. He had been circumcised at the age of 6 months. The 
physical examination was negative except for penile hypospadias with associated 
chordee. On Januarj’- 22 a first stage repair was carried out with some difficulty 
due to the absence of a prepuce and extension of fibrous bands beneath the distal 
urethra. This necessitated a more extensive dissection about the urethra than is 
usually necessary. An excellent result was obtained and he was discharged on the 
tenth postoperative day. Five weeks following his discharge from the hospital he 
was readmitted Avith a one week histoiy of dysuria, suprapubic pain, difficulty 
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initiating urination, and a poor urinary stream. Physical examination revealed 
generalized cellulitis of the e.xtemal genitalia vdth the height of reaction about 
the urethral meatus. On March 10,1952 a permanent type perineal urethrostomy 
was done followed by rapid improvement of the cellulitis. Ho was re-admitted 
in July 1952 for consideration of a second stage repair but was found to have a 
meatal urethral stricture which accepted only a 6F filiform. A wide mcatotomy 
was done on July 4,1952 at which time a ICF bougie could be introduced with 
no difficulty. Following his discharge from the hospital he was seen several times 
in the out-patient department and despite repeated dilatations the urethral 
meatus was found to be only 8F in caliber. Ho was again admitted to the hospital 
in November and on November 10,1952 the Z type plastic procedure described 
was carried out with excellent results. 

Case S .— G. C. was a 5 year old white boy admitted to the University Hospital 
in March 1952. Past history was negative. Although of small stature, physical 
examination was negative except for the external genitalia. The scrotum was 
extremely small with bilateral cryptorchidism. Penile hypospadias was present 
with chordee. On March 13, 1952 a first stage hypospadias repair was carried 
out with no difficulty and the postoperative course was uneventful. He was read¬ 
mitted in July 1952 and on July 17,1952 a Denis Browne urethroplasty was done, 
the urinary stream being diverted by the perineal route. The postoperative course 
was satisfactory until the fifth day when the perineal catheter came out and he 
voided through the newly formed urethra. A large fistula subsequently developed. 
One month following discharge from the hospital, ho was admitted with a three 
day history of severe dysuria, suprapubic distress and dribbling urinary stream. 
Examination revealed a filiform urethral meatal stricture. The follorving day a 
suprapubic cystostomy and meatotomy were done with an uneventful postopera¬ 
tive course. At the time of discharge the urethra readily accepted a 14F bougie. 
He was not seen until January 1953 when he was admitted for consideration of 
closure of the urethrocutaneous fistula. On examination he was found to have 
recurrence of his meatal stricture which would not accept a 5F filiform. On 
January 14,1953 a modified Z-plasty was performed with excellent results. Two 
months following repair a 16F bougie could be introduced into the urethra with 
ease. 


DISCUSSION 

The pitfalls associated with the repair of hypospadias are well known, espe¬ 
cially those associated with the formation of fistula. However, we are inclined to 
believe that stricture of the urethra is a more common complication than one 
might assume and is equally as serious. It should be emphasized that proper care 
of the stricture is essential before further corrective surgical measures are carried 
out. 

Two cases of meatal urethral stricture are presented both failing to respond to 
a wide meatotomy. The first resulted from a cellulitis of the external genitalia 
following a first stage repair. The second followed a breakdown of a Denis Browne 
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urethroplasty. A good result was obtained in both cases employing a modified 
Z-plasty. 

It would seem to us that a similar procedure would be of value in the correction 
of a ureterocutaneous stricture following transplantation of the ureters. 

SUMMARY 

Two cases of meatal urethral stricture following the repair of hypospadias are 
presented. 

An operative technique employing a modified Z-plasty, which has been most 
successful in correcting this complication, is described. 
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COMPLETE TINILATERAL WOLFFIAN DUCT AGENESIS WITH 
HOMOLATERAL CRYPTORCHISM. A CASE REPORT, ITS EX¬ 
PLANATION AND TREATMENT, AND THE MECHANISM OF 
‘TESTICULAR DESCENT’ 

CLARK A WHITEHORN 

The following example of complete unilateral wolffian duct agenesis with 
homolateral cryptorchism ments reporting for tw o reasons First, no report of 
a hke situation can be found after a thorough search of the literature Secondly, 
the technique of retroperitoneal exploration is described and is considered 
mandatory to cstabUsh the diagnosis 

CASE REPOUT 

K M , a 22 year old white airman, was admitted to the BAFB Hospital com¬ 
plaining of intermittent, dull, aching pain in the nght lower quadrant of the 
abdomen of 2J4 years’ duration The distress became sharp and severe dur¬ 
ing any form of vigorous physical activity 
The nght testis had not been present within the scrotum since birth Other¬ 
wise there were no symptoms referable to the unnary tract 
Family and past history add no further information 

Positive physical findings were limited to the genital tract, tenderness to 
deep palpation, 4 cm above McBurney’s point, was accompanied by mild 
muscle guarding without spasm No hernias wore found 
The penis was of adult size and presented a normal shaft, glnns, and meatus 
The scrotum was grossly asymmetneal being without palpable contents on the 
right The cord could not be felt wathin the inguinal canal on this side The 
left scrotum and its entire contents were normal 
Rectal examination revealed the right lateral lobe of the prostate to be small 
and atrophic The seminal vesicle and the x'as deferens could not bo outhned on 
the nght The left lateral prostatic lobe, seminal vesicle, and vns deferens W'ere 
normal in shape, size, and consistence 
Unnalysis, hemogram, and serology were normal 

Excretory urography demonstrated no evidence of a right renal shadow The 
left kidney appeared grossly hypertrophied Excretion of the dye was prompt 
at the end of 5 minutes The entire collecting system of the left kidney ap 
peared normal A single ureter of normal configuration passed to a smooth, 
symmetneal bladder outline At no time could dye be visualized to arouse sus 
picion of the location of the right renal system 
Subsequent cystoscopy disclosed a normal bladder but without evidence of 
a ureteral onfice on the nght The nght half of the tngone was flat The in- 
terureteral ndge ended in the midhne The left tngone and ureteral onfice were 
normal A thorough search revealed no evidence of an ectopic nght ureteral 

Read at annual meeting, Mid Atlantic Section, American Urological Association, Roa¬ 
noke, Va , March 12-14,1953 
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orifice. A 5F ureteral catheter, passed 29 cm, up the left ureter, encountered no 
obstruction. Retrograde pyelo-ureterograms added no further information. 

A preoperative diagnosis constituted the foUomng: agenesis, renal and ure¬ 
teral, right; agenesis, seminal vesicle and prostate, right half; and right ab¬ 
dominal cryptorchism. The possibihty of neoplasm of the cryptorchid testis 
was strongly considered because of the persistent right abdominal pain, 

A complete right retroperitoneal exploration was performed. No contents 
were found within the inguinal canal. Very adequate exposure was obtained 
and the entire retroperitoneal space could easily be visuahzed from the region 
of the right renal fossa to the base of the bladder. 

A complete agenesis of the right wolffian duct system was obvious. The right 
kidney, ureter, seminal vesicle, vas deferens, and epididymis were totally ab¬ 
sent. The right testis was found in a most remarkable location. It was situated 
within Gerota’s fascia in the right renal fossa. It derived its blood 
supply through a short, fatty pedicle originating from the aorta and vena cava. 
The ventral and inferior surfaces were densely adherent to the peritoneum and 
required sharp dissection. The pedicle was easily clamped and divided. The 
wound was closed in layers without drainage. 

The postoperative course was uneventful. Wound heahng was primary, and 
the patient enjoyed complete rehef from his original distress. 

The gross specimen consisted of a small testicle that had previously been 
opened. It measured 43^ cm. by 1 cm. The parenchyma of the testicle was light 
tan on sectioning. The capsule was thin and no attached epididymis or vas 
deferens was seen. 

Examination of microscopic sections of the testis showed atrophy of the 
tubules. No spermatogenesis was seen in the seminiferous tubules. The tubules 
were lined mainly by primitive germ cells while other cells were imdergoing 
degeneration in the lumina. The stroma of the testis was loose and Leydig 
cells were numerous. In the mediastinum only a few straight tubules were seen 
which were lined by columnar epitheUum. No true rete testis was seen and 
there was no evidence of an epididymis. Diagnosis: Atrophic testis with absence 
of rete testis and epididymis. 


EMBRYOLOGY 

The upper urinary tract is derived from the embryologic mesodermal germ 
layer which develops 1) the pronephric duct, and 2) the nephrogenic cord. The 
lower urinary tract is entodermal in origin and will not be discussed. 

PRONEPHRIC DUCT 

The renal calyces, pelvis, ureter, trigone, epididymis, vas deferens, ampulla 
of the vas, and the seminal vesicles are derived from the primary excretory 
duct (primarily the pronephric duct which becomes the duct of the wolffian 
body). 

The pronephric duct extends caudaUy to the cloaca. Its cranial end becomes 
the mesonephric ureter and is intimately related to the changes and growth of 
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the mesonephros. The caudal end extends to the cloaca which it perforates and 
ultimately becomes the ejaculatory duct; the duct wall is drawn out to form 
that part of the urogenital sinus which later becomes the trigone. By a process 
of sacculation and lateral diverticulation, the ampulla of the vas and the seminal 
vesicles are formed from the vas deferens (caudal proncphric duct). In addition, 
near the terminal portion of the caudal end, the ureteric bud is given off, curves 
cranially and develops to form the ureter and primitive renal pelvis. 

NErHROQENlC CORD 

The nephrogenic cord becomes the urogenital fold which later differentiates 
into 1) a mesonephros, 2) a gonad, 3) the metanephrogenic mesenchyme, and 
4) Mtiller’s duct. 

The urogenital fold divides to form the lateral or mesonephric fold (the 
Wolffian body) and an anteromesial fold, the genital fold. 

1) The mesonephros undergoes degeneration from a cranial to caudal direc¬ 
tion in two stages. During the first stage its tubules do not develop a communi¬ 
cation with the primary excretory duct. However, before the second stage of 
degeneration, the surviving tubules develop glomeruli and do establish com¬ 
munication with the primary excretory duct, now known ns the mesonephric 
ureter. The second stage of degeneration then occurs as follows: the epigenitalis 
(primitive epididymis) consists of the upper or genital portion of the degener¬ 
ating mesonephric duct. The secretory portions completely degenerate and the 
remaining collecting portions enlarge, become thickened and convoluted, and 
end blindly in apposition with the rote blnstimn of the testis. These later become 
the collecting tubules of the epigenitalis and will communicate with the testicu¬ 
lar rete tubules. The paragenitalis is the lower degenerating portion of the 
mesonephros. Its secretory portion degenerates completely. The remaining 
collecting tubules and primary excretory duct into which they enter unite to 
form one efferent duct which may persist in adult life as the paradidymis. 

2) The genital fold consists of three portions. The upper end, the progonal 
portion, degenerates to foim the suspensory ligament of the testis and will 
remain as the internal spermatic sheath. The midportion remains to develop as 
the gonad. The lower, or epigonal portion, becomes the ligamentum testis. 

The two layered surface epithefium of the midportion forms the tunica al¬ 
buginea. The many layered epithelium beneath forms the chordae testis. When 
the lumina develop in the chordae testis, the urogenital union occurs. 

UROGENITAL UNION 

This is an establishment of direct communication between the blind ends of 
the persisting mesonephric tubules of the epigenitalis with the lumina of the 
rete tubules of the testis to form ductuli efferentes testis. Thus patency and 
communication are established between the primitive testis and the epididymis. 

3) The metanephrogenic cap accepts the ascending ureteral bud and its 
developing system of collecting tubules. Here it is to be noted only that the 
kidney is the final end product of this process. 
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4) Muller’s duct is formed by an invagination of the coelom into the summit 
of the urogenital fold. The blind end grows downward independently of, but 
alongside, the primary excretory duct. The cranial end degenerates in the male 
to form the vagina masculina. Its degenerated cranial end persists as the ap¬ 
pendix testis. 

In the female the caudal ends fuse to form the uterovaginal canal and sub¬ 
sequently the vagina, cervix, and uterus. A portion also fuses with the uro¬ 
genital sinus to become the hymen. 

It is now seen that the original pronephric duct has formed the excretory 
passages for the entire urogenital system excluding the bladder and urethra. 
The cranial portion of the pronephric duct persists as the epididymis and joins 
the testis with patent communication in the urogenital union. The caudal por¬ 
tion of the pronephric duct persists as the vas deferens from which outpouch- 
ings form the ampulla of the vas and the seminal vesicles. It terminates as the 
ejaculatory duct. The ureteral bud is given off from the lower end of the pro¬ 
nephric duct, grows cranially, is engulfed by the metanephrogenic cap where 
the kidney is formed and persists as the adult ureter perforating the bladder; 
but it is still to remain in close approximation to the pronephric duct whose 
walls have been drawn out to form the trigone of the bladder. 

MECHANISM OF 'TESTICULAR DESCENT’ 

In a 45 day embryo, 15 mm. in length, the gubernaculum consists of a con¬ 
tinuous cord only 2 or 3 mm. long consisting of four different parts: 1) pars 
mesorchia (from the ligamentum testis in turn from the epigonal portion of the 
genital fold); 2) pars mesonephritica, consisting of two parts: a) the trans- 
mesonephric portion, and b) the mesonephric inguinal fold (both are from the 
mesonephric fold); 3) pars intermuscularis (from the abdominal musculature); 
and 4) the pars scrotalis (from the base of the genital tubercle). 

The testis is attached to the abdominal wall in front by means of the inguinal 
fold of the mesonephros (part 2-b of the gubernaculum) before urogenital 
union occurs. As the abdomen enlarges and the embryo straightens out, the 
gubernaculum serves as an anchoring mechanism holding the testis anteriorly 
against the abdominal wall in the region of the internal inguinal ring. 

Migration through the inguinal ring and canal is thought to be accomplished 
by embryonic cremasteric muscle action much in the same fashion as descensus 
occurs in certain of the rodentia at the period of sexual excitement. Final descent 
into the scrotum depends upon anatomical development of the scrotum and a 
patent third inguinal ring. 


CASE EXPLANATION 

This is an example of complete pronephric, or wolffian duct, agenesis with 
abdominal cryptorchism. Congenital absence of the pronephric duct accounts 
for the absence of the vas deferens, seminal vesicle, ureter, and trigone. Failure 
to find any structure resembling kidney and epididymis is best explained on the 
basis of complete degeneration of the metanephrogenic cap and the meso- 
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nephros when the necessary stimulus from the absent pronephric duct did not 
arrive. 

The testicle did not “descend" because the gubomaculum was incomplete. 
Due to degeneration of the mesonephros, the inguinal mesonephric fold could 
ml be formed and, therefore, the testis could not be anchored to the abdominal 
wall. As the embryo lengthened and straightened the testis remained in the re¬ 
gion of the renal fossa. 

TREATMENT 

It is not the purpose of this paper to discuss the various surgical procedures 
employed in the treatment of criTitorchism nor the age at which surgical inter¬ 
vention should be performed. 

The cryptorchid testis and the vas deferens are retroperitoneal in location. 
A retroperitoneal approach should then be employed in such a fashion that 
complete exploration may be afforded from the region of the internal inguinal 
ring to the renal pedicle if necessary. The following procedure fulfills these 
requirements. 

The initial incision begins over the upper one-third of the inguinal canal and 
is carried upwards towards the tip of the eleventh rib far enough to permit 
exploration of the inguinal canal after the aponeurosis of the external oblique 
is opened. The internal oblique and transversus abdominis muscles are then 
transected down to the retroperitoneal fascia which is easily separated from the 
abdominal wall by blunt dissection. If the testis docs not present itself in the 
inguinal region, the incision is then carried upwards through the sldn and all 
muscle layers to the tip of the eleventh rib. The peritoneum with the retro¬ 
peritoneal fascia is rolled from the lateral and posterior abdominal walls by 
blunt dissection. Rotating the operating table to the opposite side gives very 
adequate visualization from the renal pedicle to the base of the bladder. Nor¬ 
mally the internal spermatic vessels, the vas deferens, and the ureter may be 
seen through the retroperitoneal fascia which must be opened to expose them. 

The cryptorchid testis may then be adequately dealt with regardless of its 
position. Management of the testis itself will be dictated by the individual cir¬ 
cumstances encountered. Orchiectomy may be required as in this case. A first 
stage Torek procedure may be completed or performed in stages in the interval 
fashion of Cabot after the internal spermatic vessels and the vas deferens have 
been freed and preserved. Creating a new opening through the transversalis 
and internal oblique muscles medial to the deep epigastric vessels ■will shorten 
the path of the internal spermatic vessels into the scrotum, when the cord is 
too short, by eliminating the long course through the inguinal canal. The wound 
is closed in layers -^vithout drainage. 

It is to be emphasized that no matter where the testis is situated, preserva¬ 
tion of the internal spermatic artery is a primary requisite if spermatogenesis is 
to be expected. Wangensteen and Griffiths have both sho'wn without question 
that spermatogenesis ceases after ligation of the internal spermatic artery. 
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DISCUSSION 

The case herein cited represents an example of complete unilateral wolfBan 
(pronephric) system agenesis with homolateral cryptorclusm. A detailed review 
of the literature presents no other similar case. Special interest is merited be¬ 
cause the cryptorchid testis was found within Gerota’s fascia, held in the upper 
abdomen by the internal spermatic sheath because of failure of development of 
the gubemaculum testis. 

Only one report is found in the literature disclosing the presence of the testis 
at the renal hilum. Lowsley and Curtis explored transperitoneally for bilateral 
cryptorchism and finally discovered the right testis at the level of the renal 
hilum only after following the vas deferens upwards from its terminus in the 
ampulla of the vas. Had not the vas deferens with its upward retroperitoneal 
extension been present, it is unlikely that the true location of the testis would 
have been found. 

Other authors may have discouraged the finding of such cases by continuing 
to quote Felix who in 1917 wrote, “XJndescended testes do not lie in the region 
of the kidney as was previously thought. A testis, if present in the abdomen, 
will be found in the region of the internal ring and thus easily should be lo¬ 
cated when the abdomen is opened.” 

Felix was probably led to this conclusion by noting that the testis is attached 
to the anterior abdominal wall by the mesonephric inguinal fold. However, 
remembering that the embryonic gubemaculum is a stmcture composed of 
four portions having separate origins, then Felix’s statement holds true only 
if the first two portions are intact. If the mesonephric inguinal fold undergoes 
degeneration, the testis cannot be anchored to the abdominal wall and there¬ 
fore the cryptorchid testis will not be found in the region of the internal inguinal 
ring. In reality, an abdominal cryptorchid testis may be one which was actually 
migrated in a cranial direction instead of remaining fixed to the anterior ab¬ 
dominal wall as does the normal testis prior to its descent through the inguinal 
canal into the scrotum. 

The same line of reasoning explains other aberrant locations of the crypt¬ 
orchid testis. Should the pars scrotalis of the gubemaculum be absent, the testis 
will remain in the region of the external inguinal ring. An absent pars inter- 
muscularis will leave the testis at or just inside the internal inguinal ring. A 
missing mesonephric inguinal fold will find the testis between the internal 
inguinal ring and the region of the renal pedicle. Failure of the pars mesorchia 
and the transmesonephric portions of the gubemaculum would leave the testis 
in a similar position. Failure of the pars mesorchia associated with complete 
urogenital separation (failure of urogenital union) would allow the testis to re¬ 
main in its high position, but by virtue of a transmesonephric attachment, the 
epididymis and the vas deferens would then be found along the pathway of 
normal “testicular descent”. 

Such an attachment of the gubemaculum to the vas deferens and epididymis 
was noted by Curling in 1840 who wrote, “. . . the gubemaculum is connected 
above with the inferior extremity of the testicle, and to the lower end of the 
epididymis and commencement of the vas deferens”. 
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Therefore, if only the vas deferens and the epididymis are found on inguinal 
exploration, the possibility of finding a much higher intra-abdominal testis is 
not excluded. The above reasoning also explains the statement of Dean, Major 
and Ottenheimer: “In all recorded instances of separation of the testis and epi¬ 
didymis, the testis has always been undescended, located cephaled to the epi¬ 
didymis. .. . No instances were found in which the testis descended into the 
scrotum without its accompanying epididymis, although the reverse is true.” 

It is now apparent that complete retroperitoneal exploration to the level of 
the renal pedicle is mandatory when a cryptorchid testis is not found near the 
internal inguinal ring. A diagnosis of monorchism is not valid unless such an 
exploration has been performed. 

Routine radical (complete) retroperitoneal exploration is suggested in all 
cases where the testis is not found at the internal inguinal ring. 

SUMMARY AND CONCLUSIONS 

A case of complete unilateral wolffian duct agenesis with homolateral ab¬ 
dominal oiyptorchism has been presented. No similar case has been found in a 
careful search of the literature. 

Using a technique similar to that of radical retroperitoneal lymph node dis¬ 
section, the testis was found within Gerota’s fascia where the absent right kid¬ 
ney should have been. The right kidney, ureter, trigone, epididymis, vas de¬ 
ferens, and seminal vesicle were absent. 

A review of the embryology of the upper urinary and genital systems is pre¬ 
sented. The mechanism of “testicular descent” is discussed. 

“Testicular descent” depends upon the integrity of a gubemaoulum com¬ 
posed of four separate portions, each having a different source of origin. The 
testis can descend no lower than the most distal segment of the continuous 
gubemaculum. 

The epididymis and the vas deferens may descend alone without the testis in 
cases of failure of urogenital union. Finding only the first two structures below 
the internal inguinal rings does not preclude finding an abdominal testis as high 
as the renal pedicle. 

The technique of complete retroperitoneal exploration is mandatory when 
the oiyptorchid testis is not found at the internal inguinal ring. The retroperi¬ 
toneal exposure for orcMopexy is recommended so that the internal spermatic 
vessels may be freed under vision. Preservation of the internal spermatic vessels 
is essential if spermatogenesis is to ensue. 

I should like to express my gratitude to Dr. Lloyd G. Lewis for his inspira¬ 
tion, counsel, and guidance in the preparation of this paper. 

Duke Hospital, Durham, H. C. 
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TESTICULAR DYSGENESIS AS AN ETIOLOGIO 
FACTOR IN CRYPTORCHIDISM 
ARTHUR R. SOHVAL 

From the Endocrine Laboratory and Clinic of the Department of Medicine, the Mount Sinai 
Bospilal, New York, N. Y. 

It Las long Leen conjectured that inherent disorders of the testis may he re¬ 
lated to or responsible for maldescent. The pioneer observ’ations of John Hunter 
(1728-1793) led him to suspect that congenital testicular imperfection prevents 
descent and interferes with normal function.* In 1910 Bland-Sutton® revived 
the concept that a testis is retained because it is imperfect. Subsequently, other 
workers’’*• ' subscribed to the helicf that testicular “infantilism”, “undevel¬ 

opment” or “hypoplasia” may play a role in the etiology of cryptorcliidism. 
Nelson’ has recently stated the view that in certain cases undescended testes 
may be an expression of defective development. The indefinite state of our 
knowledge of this problem is reflected in the fact that various urological text¬ 
books’-** and review articles*’- *’ fail to mention it. 

In an effort to shed further light on the relationship between testicular mal- 
development and maldescent, a series of cryptorchid glands was subjected to 
systematic histologic analysis. The purpose of the present communication is to 
record the results of this investigation in which microscopic evidence of testicu¬ 
lar dysgenesis was encountered with significant frequency. Since these findings 
were not observed in a control group of normal scrotal testes from correspond¬ 
ing age periods it is felt that they may represent factors of eliologic importance 
in some cases of cryptorchidism. 


XIATEniAI, AND METHOD 


Table 1 enumerates the pertinent data of 42 patients whose imperfectly de¬ 
scended gonads were studied. The age range is from prematurity (7 months) to 
78 years. The testicular specimens were obtained at necropsy in 7 cases. In 35 
patients fresh testicular tissue was provided surgically, 6 by biopsy and 29 by 
ablation. 
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Table 1. Pertinent data on 42 patients with undescended gonads 


Case 

No. 

Age 

Side* 

II 

Location 

Method of 
Obtaining 
Specimen 

Evidence of 
Dysgenesis 

Remarks 

1 

Premature 

R 

0.9 

Canal 

Autopsy 




(7 mos.) 







2 

2 days 

R 

0.9 

Abdomen 

<1 


Multiple congon- 









ital anomalies 

3 

2 mos. 

rL 

1 — 

Canal 

Biopsy 


Pseudohermaph- 









rodite 

4 

4 

it 

R1 

1 

Abdomen 

Autopsy 


Multiple congen- 






<R) 

Canal (L) 



ital anomalies 

5 

6 

u 

R1 

1.1 

Abdomen 

ft 1 


Multiple congen- 









ital anomalies 

6 

7 

it 

R1 

1.3 

Abdomen 

« 


Congenital en- 






1 



cophalopathy 

7 

7yr8. 

RI 

1 

Canal 1 




8 

10 

ti 

L 

1.1 

Canal 

<( 








(mid) 




8 

10 

it 

L 

1.3 

Canal 

Abfafion 

Germinal aplasia 


10 

12 

it 

R 

2 

Abdomen 

' i( 

Immature tubules 









(majority) 


11 

13 

tt 

Rl 

1.5 

Abdomen 

Biopsy 

Immature tubules 

Shortness of 







i 

1 (about 50 per cent) 

stature 

■ 1 

13 

it 

191 

— 

Canal (mid) 

tt 



II 

13 

tt 

■g<IH 

1 X 0.7 X 0.5 (R) 

Abdomen 

Ablation 

Germinal aplasia. Im- 

Hermaphrodite 




lUi 

1.5 X 1.2 X 0.8 (L) 



mature tubules 

(rare small foci) 


14 

16 

tt 

Hi 

— 

Canal (low) 

Biopsy 



16 

17 

It 

wm 

2.5 X 1.5 s 1 

Abdomen 

j Ablation 

Immature tubules 









(many small foci) 


16 

18 

tl 

19i 


Canal 

tt 

Immature tubules 






■HUH 



(single large focus) 


17 

21 

tt 

R 


Canal 

tt 



IS 

23 

tt 

Rl 

0.5 

Canal 

i « 

Absence of spormato- 

Prepuberal 


i 




(high) 


gonia, Sertoli and 

hypogon- 








Lcydig cells 

adism 

19 

27 

tt 

El 

“normal" 

Outside 

Biopsy 


Pseudohermaph- 






ext. ring 



rodito 

Dwarfism 

20 

28 

tt 

L 

2x1 

Canal 

Ablation 

Immature tubules 









(few small foci) 


21 

28 

tt 

R 

“smaU” 

Canal 

i( 

Immature tubules 









(about 40 per cent) 


22 

29 

tt 

R 

1.8 

Canal 

tt 



23 

30 

** 

L 

“small” 

Canal 

it 

Immature tubules 









(many small foci) 


24 

30 


R 

2.5 

Abdomen 

tt 

Immature tubules 









(occasional small 
foci) 


25 

30 


R ' 

3 

Outside 

tt 








ext. ring j 




26 

30 

it 

R 

Tumor 140 g. 

Abdomen 

tt 

Immature tubules 

Seminoma 








(rare large compact 
groups) 


27 

31 


R 

3 X 2 X 1.5 

Canal 

tt 

Immature tubules 







(high) 


(many small foci) 


28 

33 

ti 

L 

"fair” 

Abdomen 

" i 



29 

35 

tt 

R 

Tumor 9x7x6 

Outside 

(( 


Malignant 






ext. ring 



teratoma 

30 

36 

tt 

R 

4x2x1 

Canal 

tt 

Immature tubules 









(many small foci) 


31 

36 

tt 

rL 

“fair” 

Canal 

Biopsy 
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Tablc 1.—Continued 


Case 

No. 

Age 

Side* 

1 I 


Location 

1 

Method of 
Obtaining 
Specimen 

1 

Evidence of 
Dysgencsb 

Remarks 

22 

1 38 yra. 

Jj 

“atrophic” 

1 Canal (lovr) : 

Ablation 

Immature tubulca ! 








(few amall foci) 


33 

' 39 “ 

B 1 

2.7 

: Abdomen 


Immaturo tubulee 

Seminoma 







(about 20 per cent) 

(early) 

34 

39 “ 

h 

4.5 X 3 X 2.5 

1 Abdomen 




35 

<1 “ I 

B ; 

3x0.5 

' Abdomen 




36 

42 “ ^ 

E 

3.6 X 2.5 X 1 

Canal (low) 

H 



37 

42 “ 

E 

3.5x2x2 

Canal 




38 

48 " 

E 

3.5 X 1.5 X 1.2 

Canal 


Iromatuie tubules ' 


1 

i 

1 


j 


(single small focus) 


39 

60 “ 

E 

3 x 2.5 z 1.5 

1 Canal | 








(high) ! 


^ Immsturo tubulex j 


41> 1 

M » 

» 

s.i 

1 Abdomen i 

•* 




1 





(few email foci) 


41 

62 “ 

R 

3.5x3 X 1.8 

Outside 

“ 







ext. ring 




42 

78 “ 1 

R 

2.9x 2x1.9 1 

Canal (low) j 


i 1 



* Where bilateral tayptorchidiara existed the examined gonad is indlcatod by the capital letter, 
t In the absence of exact tneasurementa tho available surgical or pathological description is given. 


The majority of the patients showed no evidence of constitutional or endo¬ 
crine disease. Associated congenital anomalies were present in 4 infants (cases 
2,4,5 and 6). Two individuals aged 2 months and 27 years (cases 3 and 19) were 
male pseudohermaphrodites. A 13 year old patient (case 13) was a true hermaph¬ 
rodite. The gonads are included in the present study because they were com¬ 
posed almost entirely of testicular tissue. Prepuberal hypogonadism was present 
in a 23 year old man (case 18). Involvement by malignant tumor occurred in 3 
instances (cases 26, 29 and 33). 

A group of 64 normal scrotal testes derived from 59 patients served as con¬ 
trols. These ranged in age from prematurity {5}4 months) to 59 years. Testicu¬ 
lar tissue from 32 patients up to the age of 17 years was obtained at autopsy. 
The remainder was provided by open biopsy or ablation. Specimens which 
showed gross or iiucroscopic evidence of disease, atrophy or fibrosis were e.Y- 
cluded. Despite the limitations imposed on precise cytological analysis by post¬ 
mortem examination, especially in persons succumbing to a fatal illness, the 
material obtained from tins source compared favorably with the surgical prep¬ 
arations for the purposes of this investigation. The testicular specimens w'ere 
fixed in 10 per cent formaldehyde in most of the cases. A few of those obtained 
by biopsy were fixed in Bonin’s solution, 

RESUMS 

After the prepuieral period. Areas of seminiferous tubules of a prepuberal type 
(containing undifferentiated rather than Sertoli cells) were identified in the un- 
escended gonads of 14 out of 28 individuals agod 17 years or more and in 3 
out of 5 patiente ranging between 12 and 15 years of age. 

As obsemd in 17 cryptorchid patients beyond the prepuberal era, the num¬ 
ber and distribution of immature tubules displayed considerable variation. In 
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the majority of cases they were found singly or in small groups consisting of 3 
to 20 tubules lying closely together (fig. 1, A). Although the immature tubules 
were always subnormal in size for the age of the individual their actual diam¬ 
eters exhibited considerable variation from case to case. 

Varying degrees of tubular immaturity were manifested. Marked immaturity 
was characterized by smaller solid tubules. Their cell population was usually 
quite dense causing the tubules to appear filled with nuclei (fig. 1, B). Some¬ 
what less immaturity was manifested by tubules which tended to be larger, 
shghtly tortuous and to contain relatively fewer cells. The latter were usually 
present in layers of one to three cell thickness around the periphery of the tubule 
often with their long axes perpendicular to the basement membrane. Gradual 
lessening in the degree of immaturity w'as characterized by further increase in 
tubular diameter and tortuosity and progressive changes in the undifferentiated 
nuclei. In addition to an overall increase in size, the nuclei were more often oval 
than round. However, they were occasionally quite narrow and elongated with 
a pronounced tendency to be arranged at right angles to the enveloping base¬ 
ment membrane. This created, at times, a striking palisade-effect. 

The focal grouping of immature tubules presented a distinctive variation in 
3 patients (cases 20, 26, 30). In contrast with the other cases showing discrete 
circular or oval cross sections of tubules lying singly or in islands, the tubules 
in these cases were closely set in compact, sharply circumscribed units with a 
nodular or lobulated appearance (fig. 2). The nuclei of the undifferentiated cells 
were numerous and exhibited considerable pleomorphism. Palisading of narrow 
elongated nuclei was especially conspicuous in the narrower elongated tubules. 

The presence of spermatogonia could be established with certainty in the 
immature tubules in but one patient, a 12 year old boy (case 10). In no instance 
were definite lumens found in immature tubules. 

In approximately one-half of the cases one or more immature tubules con¬ 
tained eosinophilic, colloid-like bodies (fig. 2, A). A unique finding was present 
in the immature tubules of case 26 (fig. 2, B). Most of tlds intra-abdominal tes¬ 
tis was destroyed by seminoma. In the grossly and microscopically uninvolved 
portion near the surface there were several groups of nodular units of compact 
immature tubules. Occupying the central portion of many of these tubules were 
large oval, fairly homogeneous masses. Although the partially eosinophilic char¬ 
acter of these masses created a superficial resemblance to the colloid-like bodies 
they were not identical. In addition to being larger and exerting pressure on 
adjacent cells, they had the morphologic and staining characteristics of calcium. 

An outstanding feature of the immature tubules was the comparative free¬ 
dom of their basement membranes from significant fibrotic thickening. This was 
in marked contrast to the sclerosis of mature tubules in the same section of most 
adult cr3q)torchid testes. Sharing this partial immunity to the deleterious effects 
of cryptorchidism were the undifferentiated cells of the immature tubules. In 
general their nuclear integrity was well preserved. This was in decided contrast 
to the findings in most mature tubules. In addition to progressive fibrosis the 
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Tig. 1. A, nest of immature seminiferous tubules in intm-abdominal testis of a 52 year 
old man (case 40). ^larked immaturity is clinractcrizcd by very small solid tubules densely 
packed with undiffejenliated cells Spermatoponia arc absent and thcic is negligible thick¬ 
ening of basement membranes. Below are a few markedly fibrotic and hyalinizcd tubules 
showing no or little residual lumen. (X 200) 

B, Large number of closely set immature tubules in the canalicular testis of a 28 year 
old man (case 21), Tubules arc small, solid and densely packed with undifTerentiated cells 
having ovoid or elongated nuclei. Their basement membranes are slightly thickened. Im¬ 
mediately adiacent on left is a group of tubules which had previously matured to extent 
that they contain ditTerentiatcd Sertoli cells and spermatogonia. These tubules aie con¬ 
siderably larger, liave lumens, contain relatively fcw’cr cells and show moderate fibrosis of 
basement membranes and peritubular connective tissue. Leydig cells arc conspicuously 
grouped in dense collagenous intertubular tissue. Latter tends to penetrate adjacent mass 
of immature tubules. (X 100) 
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Fig. 2. A, sharply circumscribed unit of compact immature tubules in inguinal testis of 
a 36 year old man (case 30). Basement membranes of individual tubules are not abvaj’S 
distinct. Intratubular epithelial cells are numeious and exclusively of undifferentiated 
type. They exhibit considerable pleomorphism and occasional palisading. Central colloid¬ 
like bodies are present. Adjacent tubules show marked fibrosis and hyalinization. (X 200) 
B, sharply circumscribed units of compact immature tubules in intra-abdominal testis 
of a 30 year old man (case 26). Most of this gonad was destroyed by seminoma but this 
section is from uninvolved portion near surface. Large calcific concretions have formed in 
several tubules causing pressure on adjacent undifferentiated cells. Fragmentation is an 
artefact. Spermatogonia cannot be identified with certainty. Basement membranes of com¬ 
ponent tubules are indistinct in some places and slightly thickened in others. (X 200) 
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latter usually showed a significant decrease in cell population and residual Sertoli 
cells were often in a state of degeneration. 

Prepuhcral period. The retained testicles of 7 boys ranging in age from pre¬ 
maturity to 7 years showed little, if any, devdation from the histologic pattern 
of normal scrotal glands of corresponding ages. In two boys of late prepuberal 
age, however, notable differences were encountered. 

The canalicular testis of a 10 year old boy (case 8) was approximately two- 
thirds the size of its scrotal mate. Although there was histologic evidence of 
early maturation in both testicles this was decidedly retarded in the retained 
gonad where spermatogonia were also less numerous. 

In another 10 year old boy (case 9) the tubules of the inguinal testis were 
completely lacking in spermatogonia. The tubules were tightly packed with 
numerous undifferentiated cells, some of which were enlarging. However, none 
showed plasmosomes indicative of Sertoli cell differentiation. 

DISCUSSTON 

The recognition of testicular dysgenesis depends upon two major considera¬ 
tions. Firstly, seminiferous tubules of the prepuberal type (containing undiffer¬ 
entiated rather than Sertoli cells) are not encountered in the normal scrotal tes¬ 
ticle beyond the prepuberal age. Their presence in the gonad of an adult is, 
therefore, an indication of immaturity. In the absence of a recognizable con¬ 
stitutional, metabolic or endocrine disorder this finding denotes an inherent 
developmental defect of a congenital nature. This conclusion is equally valid 
for the cryptorchid testis where tubular immaturity is readily distinguishable 
from tubular regression, atrophy and fibrosis. The latter are degenerative 
changes secondary to maldescent. Although it is difficult to prove that tubular 
immaturity in the undescended testis is not a consequence of cryptorchidism 
per se the weight of the evidence suggests that the converse is true. 

Equally essential for the identification of certain types of testicular dysgenesis 
is the verified absence of cytological components such as spermatogonia, Sertoli 
or Leydig cells. This must not bo the result of postnatal local or systemic noxious 
influences. Furthermore, the age of the patient with respect to puberty is of ut¬ 
most importance. Before puberty, spermatogonia are present in the tubules of 
the normal scrotal as well as the cryptorchid testis. Their total absence in nor¬ 
mally or abnormally situated gonads in this age period is pathological and, 
therefore, congenital in origin. After the completion of puberty, Sertoli and Leydig 
cells are found in scrotal and retained glands although their number and dis¬ 
tribution may be disturbed in the latter. The partial or complete absence of 
Sertoli cells or the total absence of Leydig cells from the adult testis (under the 
conditions stated above) is indicative of an inherent eongenital defect. 

In the present study of cryptorchid testes three varieties of testicular dysgene¬ 
sis were recognizable histologically. In descending order of frequency these were: 

1) Various degrees of tubular immaturity occurring after the prepuberal age. 

2) Total absence of spermatogonia just before and during the puberal period. 

3) Complete absence of spermatogonia, Sertoli and Leydig cells in an adult. 
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There was no definite correlation between the type or extent of defective 
gonadogenesis and the degree of maldescent. Dysgenetic testicular lesions were 
approjdmately evenly divided among abdominal and canalicular glands. 

Seminiferous tubular immaturity. This was the most frequent type of congeni¬ 
tal testicular defect encountered in this series. Seminal tubules of a prepuberal 
type were identified in the retained gonads in 17 out of 33 individuals heyond 
the age of 10 years. The high incidence of this type of tubular immaturity and 
its absence from a control group of 39 normal scrotal testes from 34 patients of 
corresponding ages emphasize the relationship between testicular maldevelop- 
ment and maldescent. 

The presence of immature seminiferous tubules in the adult cryptorchid tes¬ 
tis has been mentioned previously by Uffreduzzi^ and by Sniffen.^^ Immature 
tubules have also been described*® in the descended testes of certain men with 
the Klinefelter-Reifenstein-Albright sjmdrome*® and in other forms of hypo¬ 
gonadism.*^ These observations indicate that a testis may descend into the scro¬ 
tum despite its congenital defectiveness. 

The finding of colloid-like bodies centrally situated in some immature tubules 
is consistent with their prepuberal character. These structures are apparently 
identical with those first described in the tubules of prepuberal normal scrotal 
testes by Blmnensaat.*® The significance of the intratubular calcific concretions 
in case 26 remains unclear. They seem to correspond to the “stones" first re¬ 
ported in postpuberal testicular tubules by Oiye.*® 

It is particularly noteworthy that the immature tubules appear to exhibit 
considerable resistance to the sclerosing and destructive effects of cryptorchid¬ 
ism. This contrasts sharply with the fibrotic obliteration and epithelial degen¬ 
eration of tubules which had previously matured. The reason for this relative 
immunity is not clear but the fact itself is important with respect to the cause 
of the immaturity. Tubules, like other body structures, fail to develop because 
they are inherently incompetent or because they are inhibited or unstimulated. 
The injurious effects of cryptorchidism on the prepuberal testis are meager and 
diflncult to recognize while those seen after puberty are numerous and conspic¬ 
uous, It is, therefore, evident that the deleterious effects occur principally after 
the tubules have matured. For this reason it is most unlikely that cryptorchid¬ 
ism inhibits maturation of prepuberal tubules to the extent of preventing trans¬ 
formation of their undifferentiated cells into Sertoli cells. If tViis were not true 
one would expect at least as much destruction of immature as of mature tubules. 
In the absence of other local or constitutional factors the conclusion is inescap¬ 
able that tubular immaturity in the postpuberal testis is due to an intrinsic 
congenital defect. 

Further support to this concept is given by the great paucity of germinal cells 

” Sniffen, E,. C.; Ann. N. Y. Acad. Sci., 65: 609-618,1952. 

Sniffen, R. C., Howard, R. P., and Simmons, F. A.: A. M. A. Arch, Path., 51: 293- 
311, 1951. 

Klinefelter, H. F., Jr., Reifenstein, E. C., Jr. and Albright, F.: J. Clin. Endocrin., 
2 : 615-627, 1942. 

Sohval, A. R. and Soffer, L. J.: J. Clin. Endocrin. & Metab., 13: 408-414,1953. 

Blumensaat, C.: Virch. Arch. f. path. Anat. u Physiol., 273 : 51-61, 1929. 

Oiye, T.: Beitr. z. path. Anat. u.z. allg. Path., 80: 479-495,1928. 
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within the immature seminal tubules. Here, again, this observation cannot be 
ascribed to the injurious effects of crj-ptorchidism since residual spermatogonia 
were readily found elsewhere in the same sections in sclerotic tubules which had 
previously matured. It seems reasonable to conclude that the absence of ger¬ 
minal cells in these immature tubules is additional evidence of their primordial 
defectiveness. 

The sharply circumscribed units of compact immature tubules noted in cases 
20, 26 and 30 merit special comment. Under low-power magnification the micro¬ 
scopic appearance of these nodular structures bears a striking resemblance to 
that of the testicular adenomas described and illustrated by Pick=“ and Lecfene 
and Chevassu” in undescended testes. However, it is evident that these 2 types 
of nodular formations in cryptorchid testes are unrelated. 

The apparent similarity of the nodular lesions in the present cases to new- 
growth formation is underscored by a report in the literature.® In this instance 
it appears that characteristic microscopic foci of immature tubules were inter¬ 
preted as early adenocarcinoma in rctruned testes. In another report, Scully and 
Parham® describe and illustrate a lesion in a cryptorchid testis as a testicular 
adenoma, with the resen'ation that it is probably not a true tumor. In this in¬ 
stance, too, the lesion appears to be a characteristic circumscribed focus of im¬ 
mature tubules. 

Absence of specific cytological components. Additional manifestations of testicu¬ 
lar dysgenesis were encountered in 3 patients whose undescended gonads were 
completely lacking in one or more types of specific cellular elements. 

Spermatogonia could not bo identified in any of the tubules of the inguinal 
testis of a 10 year old boy (case 9). While it is not uncommon to find a dimin¬ 
ished number of germ cells in cryptorchid testes in the late prepuberal or early 
adolescent era,'’their complete disappearance as a result of malposition is not 
definitely known to occur before late adolescence. At the age of 10 years, there¬ 
fore, it is most unlikely that the absence of spermatogonia is attributable to 
cryptorchidism per se. Since there was no history or evidence of local or systemic 
disease which might destroy germinal cells, their absence in this case is presum¬ 
ably due to a congenital defect. This type of lesion was first described in other¬ 
wise normal scrotal testes by Engle'^ who later® termed it germinal aplasia. 
Engle® and others®' believe it to be of congenital origin when known germ 
cell antagonists can be excluded. 


Pick, L.: Arch. f. Gynak., 76:191-281, 1905. 
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!! pahot, H.: Surg., Gynec. & Obst., 63: 16-22, 1936. 

” Scully, R. E. and Parham, A. R.: Arch. Path., 46: 229-242,1948. 

n Cooper, E. B. A.: J. Anat., 64: 5-27,1929. 

T.: testis and hormones. In Problems of Ageing, ed. 2. Baltimore: 

Williams and Wilkins Co., 1942, pp. 475-494. 

” Engle, E. T.; J. Urol., 67: 789-798, 1947. 

. andSoutham, A.:Endocrine aspects of infertility in the male. In Progress 

461 ed. by Soskin, S., New York: Grune & Stratton, 1950, pp. 455- 

® Trabucco, A.: Medicina, Buenos Aires, 6: 369-387, 1945 
1947 Trabucco, A. and de la Baize, F. A.: J. Clin. Endocrin., 7:493-502, 

” Sohval, A. B. and Soffer, L. J.: Am. J. Med., 14:328-348,1953. 
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Absence of spermatogonia was also established in both abdominal gonads of 
a 13 year old hermaphrodite (case 13). The sex glands of this patient were in¬ 
cluded in the study because they consisted preponderantly of testicular tissue. 
However, a few scattered microscopic foci of typical ovarian stroma lacking in 
ova or follicles indicate that the gonads are actually ovotestes. The absence of 
spermatogonia is regarded as due to germinal aplasia for the same reasons that 
applied in the previous case. An inherent defect in gonadogenesis readily ex¬ 
plains the multiplicity of congenital lesions in this patient (germinal aplasia, 
focal tubular immaturity and ovarian stroma). 

Absence of spermatogonia, Sertoli and Leydig cells in a 23 year old man with 
prepuberal hypogonadism (case 18) indicated the most marked degree of tes¬ 
ticular dysgenesis encountered in this series. This patient has been described in 
detail elsewhere.^^ 


SUMMARY AND CONCDUSIONS 

The incompletely descended gonads of 42 patients were studied in an effort 
to elucidate the relationship between maldevelopment and maldescent of the 
testicle. Special attention was devoted to the detection of histologic evidence of 
defective gonadogenesis (testicular dysgenesis). 

Three varieties of testicular dysgenesis were encountered. The most frequent 
type was seminiferous tubular immaturity occurring after the prepuberal age. 
TMs was noted in approximately one-half of the cases. Much less frequent was 
another type of congenital lesion characterized by complete absence of sper¬ 
matogonia (germinal aplasia) just before and during the puberal period. The 
least frequent and most profound developmental defect was found in the rudi¬ 
mentary testis of an hypogonadal adult. In this instance germinal cells, Sertoli 
and Leydig cells were absent. 

The high incidence of dysgenetic testicular lesions in this series of undescended 
testes supports the view that testicular imperfection is of etiologic significance 
in some cases of cryptorchidism. 

I am grateful to Dr. Sadao Otani who kindly placed the microscopic sections 
at my disposal. 

1155 Park Ave., New York, N. Y. 

Sohval, A. E. and Soffer, L. J.; J. Clin. Endocrin. & Metab., 12: 1229-1238,1952. 
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REPORT OF CASE OF DUPLICATION OF LEFT 
UNDESCENDED TESTICLE 

V. FRANK CAREY 

From the King^s Daughters Hospital, Greenville, Miss. 

The multiplicity of congenital defects even within one system is well knoivn, 
but the duplication of an undescended testicle is rare enough to merit the report 
of any case showing this anomaly. Parke Smith et al.^ (1950) in an excellent 
review reports the incident of proven polyorchism as reported but nineteen times 
in the literature. CampbclP says the condition has been found most often on the 
left side. A biposy is necessarj’ to differentiate all conditions that may be con¬ 
fused with a supemumerarj' testicle, some of these being spermatoceles, small 
encysted hydroceles, splenie rests and adrenal rests. The following case of left 
cryptorchism with polyorchism is reported. 

F. R., a white boy, aged 9, King’s Daughters Hospital No. 51704, was first 
seen in the office in July 1953 ivith complaint of a left undcscended testicle. 
Physical examination revealed the absence of a loft testicle and epididymis in the 
scrotum with no cord structure found leading out of the external ring. A mass 
2 by 1 cm. could be palpated in left inguinal canal. The right testicle was of nor¬ 
mal size, position, and motility. The rest of the physical examination was nega¬ 
tive, The boy was well developed with a normal statute for his sex and age. A 
course of Antuitrin S (Parke-Davis) 500 units biweekly was started. After receiv¬ 
ing 3,500 units the boy had marked enlargement of the penis, sparse pubic hair 
being present and enlargement and tenderness of the mass in the left inguinal 
region. This therapy was discontinued and exploration carried out 10 days later. 
Examination of the urinary tract by excretory urography and cystoscopy failed 
to reveal further anomalies. Laboratory studies of blood and urine were normal. 

Exploration through a left hernia approach of the left inguinal region was done 
August 31, 1953. The external ring was located and no cord structures were 
present. The aponeurosis of the external oblitiue over the inguinal canal w'as 
split and two definite masses, some 3 cm. apart, were present. Further dissection 
showed no connection between these two and the vas deferens entered into an 
epididymis and the lower mass, but most of the vessels stopped at the superior 
mass. A biopsy of each mass was taken and frozen section revealed testicular 
tissue to be present in each mass, but the lowermost one showed much fibrosis 
and atrophic tubules. This was supplemented by a later permanent section. The 
mass was also much harder than normal testicular tissue. It was the opinion of 
the pathologist that this mass was almost useless as far as functioning tissue was 
concerned. Therefore, this lower mass was excised, the vas deferens being tied off 
above the epididymis. The numerous adhesions of the vessels of the superior 
testicle were freed and adequate length obtained so that the testicle could be 
Accepted for ! v ; • . . . 1954 
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Campbell, _■ _ : ■ CUniew Pediatric Urology. Philadelphia: W. B. 

Saunders Co., p. oa.o. 


703 




704 


V. PRA-NK CAREY 


brought down to its normal position in the scrotum without undue stress on these 
vessels. A hernia was repaired at this time by dissecting the sac free, excising the 
excess portion and closing the neck with a chromic 0 purse string suture. A 
Torek repair with suture of the testicle to the fascia lata of the inner thigh was 
the method of choice of repair. The hernia repair was completed by means of the 
Bassini method. After 11 weeks a second stage Torek was done and the testicle 
was relocated in its normal position in the scrotum without evidence of any re¬ 
traction. 


DISCUSSION 

Excision of the fibrotic testicle in this case beyond doubt made the patient 
sterile on that side as no vas deferens connects with the salvaged testicle, but 
with a testicle as fibrotic as this, severe doubt of any future production of sperm 
would be present. The healthy testicle was transplanted to the scrotum only for 
hormone production and cosmetic appearance, as well as getting it in a position 
so that it may be watched for any possible future development of a malignancy. 
The multiplicity of congenital deformities is demonstrated in this case. 

SUMMARY AND CONCLUSIONS 

A histologically proven case of polyorchism is reported. This was one of two 
congenital deformities in the genito-urinary system, the other being cryptor- 
chism. 
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THE ADRENAL RESPONSE TO IRRADIATION ON PATIENTS WITH 
TESTICULAR TUMORS 

WARD A. SOANES*, CAPT. (Jt.C., U.S.A.) and CLAUDE C. DODSON, COL. 

(IvI.C., U.S.A.) 

From the Urology Service, Broohe Army Hospital, Fort Sam Houston, Texas 

Recent medical progress has resulted in a better understanding of the physi¬ 
ology of the adrenal glands. Alterations in adrenocortical function can now be 
determined with reasonable accuracy.' One of the factors or stimuli that may 
cause a change in the cortex of these glands is the use of the roentgen ray. 
Lawrence’ demonstrated alterations in the adrenal glands of dogs after total 
body irradiation. That external irradiation, applied therapeutically, can have an 
effect on the adrenal glands, has been demonstrated by Porter.’ 

In order to study further these changes in adrenocortical actmty, patients 
receiving large doses of external irradiation for the treatment of malignant disease 
of the testes were selected for investigation. 

METHODS 

Ten patients, 20 to 40 years of age, who had varying tj-pes of testicular tumors, 
were selected. Each individual was evaluated before the beginning of the study; 
only volunteers were used. For the majority of patients, it was possible to obtmn 
a 24-hour urine specimen for the steroid determination before excision of the 
diseased testis; in some of the patients, the testis was removed at another 
hospital. After surgical removal of the malignant tumor, a period of 4 to 0 
days elapsed before the return of the pathologic report. For the patients who 
had the operation in other institutions, approximately the same amount of time 
elapsed before sections of the tumor could be studied. Three hundred roentgens 
were given in air daily, alternating front and back, 220 kv, 15 ma., filter 1/2 
(0.5) cu., and 1 al., target skin distance 50 cm., with r/min 49.2 from the 
inguinal area progressively to the supraclavicular area. Therapy was given 
over a period averaging 65 to 70 days. This produced a skin dosage of approxi¬ 
mately 3600 r to the inguinal and abdominal ports and 2400 to 3000 r to the 
chest and supraclavicular areas. The calculated penetrating total tumor dosage 
was between 2500 and 3000 r (fig. 1). During the period of treatment all pa¬ 
tients were maintained on a high protein, carbohydrate and vitamin diet. 

Laboratory studies included 24-hour urinary 17-ketosteroid and 11-oxy- 
corticoid determinations, white blood count, hemoglobin, and total circulating 
eosinophile count. The 24-hour urinary 17-ketosteroids were determined daily 

Accepted for publication September 22, 1953. 

• Present address: 99 Larobmont Hoad, Buffalo 14, N. Y. 

' Seyle, H.: General adaptation syndrome and diseases of adaptation. J. Clin. Endo- 
cnnol., 6: 117, 1946. 

* Lawrence, G. H.; Effect of total body irradiation on 17-keto3teroids in dogs. Endo* 
crinol., 45: 3S3, 1949. 

rn ' Itelationship between adrenal cortex and radiation sickness. Radiology, 

58: 246,1952. 
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DOSAGE 



Fiq. 1. Portals for routine radiation of testicular tumors 


by the method described by Cahen/ The normal value for men between the 
ages of 20 to 40 years at this laboratory is 15 to 25 mg. per 24 hours. The 11- 
oxycorticoids were determined daily by the method described by Daughady.®- ® 
The normal value for a 24-hour urinary excretion is 1 to 3 mg. per 24 hours. 
The total circulating eosinophile counts were all taken at 8 a.m. and, on the 
days when ACTH was given, they were repeated at noon. The counts were 
done according to the methods described by Bonner,^ and the results of the 
response were correlated with the work of Roche and co-workers.® Upon com¬ 
pletion of each period, the urine was sent to the laboratory for total 17-keto- 
steroids and 11-oxycorticoid determinations. Hemoglobin, white blood cell 
count, and total eosinophile estimations were made three times a week. Ap¬ 
proximately every tenth day, ACTH was given, intravenously or intra¬ 
muscularly, in order to assess the adrenal response by changes in steroid excretion 
and eosinophile count. All of the studies were performed by specially designated 
laboratory personnel, 

EESULTS 

In all patients a definite decrease in the white blood cell count occurred 
during irradiation therapy (fig. 2). The hemoglobin decreased during the latter 
part of therapy, especially when the chest and mediastinum were irradiated. 
Both the white blood cell count and the hemoglobin returned to normal after 
cessation of therapy. Only one patient required a blood transfusion. 

* Cahen, R. L. and Salter, W. T.; Urinary 17-ketosteroid determinations. J. Biol. Chem., 
162: 490, 1944. 

‘Daughady, W. H., Jaffe, Herbert and Williams, R. H.: Chemical assay for “cortin” 
determination of formaldehyde liberation on oxidation -with periodic acid. J. Clin. Endo¬ 
crinol., 8; 166, 1948. 

®_Daughady, W. H., Jaffe, Herbert and Williams, R. H.: Adrenal cortical hormone ex¬ 
cretion in endocrine and nonendocrine disease as measured by chemical assay. J. Clin. 
Endocrinol., 8 : 244, 1948. 

^ Bonner, C. D.: Eosinophile levels as an index of adrenal responsiveness. Factors that 
affect value of eosinophile counts. J.A.M.A., 148; 634, 1952. 

® Roche, M., Thorn, G. W. and Hills, A. G.: The levels of circulating eosinophiles and 
their response to ACTH in surgery. New Eng. J. Med., 242: 307,1952. 
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During the first 30 to 40 days of therapy, the eosinophile response to ACTH, 
in doses of 25 mg. intramuscularly, was obtained. The results were so equivocal 
that they will not be reported. It was noted that, as the white blood cell count 
decreased from the effect of the roentgen rays, the eosinophile count decreased 
also. This made the eosinopenia, which normally occurs after the administration 
of ACTH (Thom test) of little value; only the daily eosinophile counts taken at 
8 a.m. are, therefore, recorded. In patients in whom a markedly diminished 
output of urinary steroids occurred, 20 mg. of ACTH administered over a 6 to 
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DAYS 

Fig. 4. Group B, typical case 

8-hour period did not cause an increase in the 17-ketosteroid output as it did in 
patients who had only a moderate diminution of the steroids. 

The patients can be divided into three groups. Group A (a typical case is 
shown in figure 3) was comprised of 3 patients. After the initiation of roentgen 
therapy, there was a constant decrease in the output of the 17-ketosteroids and 
ll-oxycorticoids.This became most marked when the epigastrium was irradiated. 
The urinary steroids remained low even after cessation of therapy. There was a 
slight eosinophilia that lasted up to the fortieth day; the eosinophile count then 
gradually decreased during the latter period of therapy. Repeated determina¬ 
tions during the convalescent period demonstrated the persistence of this 
finding. There was a noticeable decrease in the exercise tolerance of this group 
in comparison with the other groups. The eosinophile counts during the con¬ 
valescent phase returned to normal as did the white blood cell count. Twenty 
milligrams of ACTH, given intravenously, did not produce an increase in 
steroids. Larger doses were not used. 

Group B (a typical case is shown in figure 4) was comprised of 5 patients. 
These patients progressed fairly well throughout the period of roentgen therapy. 
There was little change in the urinary 17-ketosteroids excretion and only slight 
elevation of the 11-oxycorticoids during the first 20 days. When the epigastrium 
was irradiated, there was a marked decrease in the steroid excretion, and this 
lasted until approximately the fortieth day. During this period, the patients 
tolerated the roentgen therapy poorly, and a slight eosinophilia was noted. 
After irradiation of the epigastrium was discontinued, the urinary steroids began 
to increase and to vary considerably. The eosinophile count and the white blood 
cell count gradually decreased during the latter period of therapy. The steroids 
remained depressed upon return of the patients from the convalescent leave but 
returned to slightly below normal approximately 90 days after cessation of 
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roentgen therapy. Twenty milligrams of ACTH, given intravenously over an 
8-bour period, caused an elevation of the urinary 17-ketosteroids before dis¬ 
charge of the patients on the one-hundred-and-ninctieth day. This response to 
ACTH was smaB, probably because of the small dosage schedule utilized. All 
the studies gradually returned to normal by the two-hundredth day. 

Group C was comprised of 2 patients (a typical case is presented in figure 5), 
These patients demonstrated a moderate increase in the output of the urinary 
17-ketosteroids beginning after 20 days of radiation and continued to produce 
increased amounts throughout their course of therapy. There was no diminution 
in the exercise tolerance. The eosinophile count never became elevated as it did 
in the two previous groups but remained depressed, especiaUy in the latter 
phase of roentgen therapy. There was a rimilar decrease in the white blood cell 
count during the latter part of therapy, similar to the decrease in the first two 
groups. The ll-oxycorticoids also were slightly elevated throughout the entire 
irradiation period. All studies returned to normal within 30 to 40 days after the 
cessation of therapy. The ACTH-eosinophile responses were not determined in 
these cases since it was believed that the findings were indicative of a sBght 
hyperfunction of the adrenal cortices. 

The symptoms duiing radiation were weakness, nausea and anorexia, especially 
when the abdominal area was radiated. These were the most common symptoms 
and usually occurred after 25 to 30 days of therapy. They were noted mostly in 
Groups A and B; the patients in Group C demonstrated a minimum of symptoms 
throughout treatment. 


DISOOSSIDN 

The urinary 17-ketosteroids are end products of adrenocortical and gonadal 
secretions. In the male, approximately two-thirds to three-quarters of the 17- 
ketosteroids originate in the adrenal cortices, the remainder being supplied by 
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the gonadal tissue. Hyperfunction of the adrenal cortices causes an increase in 
the output of these steroids; hypofunction causes diminished output in the 
urine. The 11-oxysteroids are also products of adrenocortical secretion.® It is 
believed that they are derived from steroids that are secreted by the adrenal 
cortices during stress. The levels of the circulating eosinophiles are intimately 
related to the activity of the adrenal cortices. Endogenous and exogenous 
ACTH stimulates the adrenal glands and causes a release of a large spectrum of 
hormones. An increase in oxysteroids in the bloodstream apparently acts directly 
on the circulating eosinophiles and causes a decrease in their numbers. Roentgen 
rays destroy white blood cells, and it appears that this effect invalidates the 
ACTH-eosmophile responses in this study. 

The adrenal cortices appear to respond to roentgen rays. In Group A, a 
marked diminution in the steroid output was demonstrated when the rays were 
focused over the abdominal area. This change from the normal can be at¬ 
tributed to the direct effect of the roentgen rays on the adrenals, and probably 
reflects a mild subclinical adrenocortical insufficiency. The failure of the adrenal 
glands to respond to ACTH confirms this impression. The marked increase in 
the total circulating eosinophiles during the first 40 days of treatment also 
represents some impairment of the adrenocortical function, especially in the 
production of the ll-oxysteroid. In the latter period of therapy, this count 
becomes mvalid because of the direct effects of the rays on the white blood cells 
in general. In Group B, a depression of the 17-ketosteroids was also evident 
when the rays were focused over the abdominal areas, especially over the epi¬ 
gastrium. This appears to be the result of the rays on the adrenal cortices. 

In Group C, there was a constant increase in the output of the steroids in the 
urine, indicating a h3T3erfunction or possible stimulation of the cortices by the 
rays. The eosinophiles remained normal or depressed throughout. The response 
in these patients was one of shght hyperfunction of the adrenal glands. 

A decrease in urinary steroids is commonly interpreted as evidence of adreno¬ 
cortical insufficiency. By this standard, the patients in Group A and B had 
some degree of adrenocortical insufficiency. A patient who has hypofunctioning 
adrenal glands is a poor risk for any additional stress, such as surgical treat¬ 
ment. If such treatment were indicated, these patients would require supportive 
adrenal therapy. This is well to keep in mind, not only in patients of the type 
reported here, but also in patients receiving irradiation over the abdominal area 
in the treatment of other diseases. 


SUMMAKY 

Ten patients who received large doses of irradiation for mahgnant diseases of 
the testes were studied. The urinary 17-ketosteroids, 11-oxycorticoids, total 
eosinophile count, white blood coimt, and hemoglobin were analyzed throughout 
the patient’s hospitalization. In aU of the patients, a depression of the white 
blood cell count and hemoglobin developed. This was attributed to the effect of 

• Talbot, N. B., Albright, F., Saltzman, A. H., Zygmuntowicz, A. and Wixon, R.: Ex¬ 
cretion of ll-oxycorticosteroid-Iike substances by normal and abnormal subjects. J. Clin. 
Endocrinol., 7: 331, 1947. 
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the radiation on the hematopoietic system. A parallel decrease in the total 
circulating eosinophile count was also seen. There was a direct effect of the 
roentgen rays on the adrenal glands which caused a diminution in function in 8 
of the 10 patients. The remaining 2 patients showed signs of adrenal stimula¬ 
tion. Patients who have had irradiation therapy, especially over the abdominal 
area near the adrenal glands, should bo evaluated for possible adrenocortical 
insufficiency. 

We are indebted to Capt. Eric Reiss, Miss Margaret G. Haddaway of the 
Surgical Research Unit, Col. John Richmond, M.C., the entire personnel of 
the Fourth Army Area Laboratory, also to Mrs. Florence Hocking of Letter- 
man Army Hospital for help in the preparation of this manuscript. 
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TESTICULAR METASTASIS FROM CARCINOMA OF THE COLON 
J. B. BELSKY AND B. E. KONWALER 

From Departments of Pathology, Veterans Administration Hospital, Long Beach, California, 
and University of California, Los Angeles School of Medicine 

Metastatic tumors of the testicle are very rare. A survey of the literature in 
1944 by Helfert and Pinck^ disclosed less than 50 cases, and they in addition 
reported one case of testicular metastasis from carcinoma of the prostate. In 
1949 London and Grossman^ reported a case of metastatic carcinoma from the 
stomach to the testicle, and in 1946 Handler and Roen® described a case of 
hypernephroma of the kidney with early metastasis to the testicle. In 1941 
Kitamura and HorigutP reported a case of metastatic adenocarcinoma to the 
testicle and skin, but the primary tumor was not found. A survey of the literature 
for the past 10 years (1943 to 1942) has not revealed any additional cases. A 
case of metastatic carcinoma to the testicle from a primary in the colon recently 
occurred in our hospital and is being reported because of its rarity. 

CASE REPORT 

A. R., a 25 year old Indian man, was admitted to our hospital on July 14, 
1952, in a terminal state due to widespread metastases from a primary carcinoma 
of the transverse colon. In January 1952 he had been operated on at another 
hospital, the operation consisting of resection of the ascending and transverse 
colon, part of the stomach and pancreas, and splenectomy. Following surgery, 
he had a progressively downhill course, with bouts of abdominal pain and vomit¬ 
ing. Three months before admission, he began to have pain in the right costover¬ 
tebral area and in the spine. 

Physical examination on admission revealed a chronically Ul male, with 
marked evidence of weight loss and pallor. There was bilateral cervical l3rmphad- 
enopathy more noticeable on the left than the right. There was respiratory lag, 
decreased fremitus, decreased breath sounds, and percussion dullness in the 
lower third of the left lung posteriorly. The upper half of the abdomen was 
tense, with a well healed transverse scar extending across the entire abdomen. 
A hard, round, fixed nodule about 3 by 5 cm. was palpable in the right upper 
quadrant. The liver was thought to be enlarged, but the edge could not be 
definitely palpated. There were enlarged lymph nodes in the left supraclavicular 
and both inguinal regions, in addition to the cervical adenopathy previously 
mentioned. 

Accepted for publication January 21,1954. 

Helfert, I. and Pinck, B. M.: Secondary carcinoma of the testicle following carcinoma 
of the prostate. J. Urol., 61: 635-640,1944. 

“ London, M. Z. and Grossman, S. N.; Secondary testicular tumor resembling Kruken- 
berg tumor, a case report. J. Urol., 62: 713-716, 1949. 

’ Bandler, C. G. and Roen, P. R.: Solitary testicular metastasis simulating primary 
tumor and antedating clinical hypernephroma of the kidneys; Report of a case. J. Urol., 
66: 663-669, 1946. 

< Kitamura, K. and Horiguti, Y.; Simultaneous skin and testicle metastases from 
adenocarcinoma. Acta Medica Nagasakiensia, 2: 105-112, 1941. 
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Flo. 1. , low iioMcr; rIiomiuk iiiclnstatie nodule suiroimdt’d by utrojiliied seminiferous 

tubuies. H, luRli power; siiowiiiR ueiaar nature of metastatic lesion tcntiinR to form small 
atypical glands. .Areas in primary bad similar appeiranee. 

The entire hospiltil course was devolcd to supportive thciapy, including 
blood transfusions and hj’pnotics. lie expired less than two months after admis¬ 
sion, on September 9, 1952. At no time during the patient’s stay in this hospital 
was there anj' evidence of genito-urinary tract metastases, in spite of the other 
widespread metastases. 

Neciopsy examination confirmed the findings of the physical examination. 
There was marked lymphadenopathy in the areas previously mentioned as welt 
as in the mediastinal and mesenteric lymph nodc.s. The abdominal cavity con¬ 
tained approximately 2500 cc of amber fluid, and thcie weie many metastatic 
nodules in the pelvic peritoneum. In the left upper quadrant, the stomach, 
left kidney, left adrenal, and part of the small intestine were all bound together 
to form a mass of tumor and adhesions. The liver was much enlarged and full 
of tumor nodules. The right ureter contained several small tumor nodules, as 
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Fig. 2. A, low power; showing perivascular, lymphatic spread of tumor. Portions_ of 
tumor are better differentiated into type of epithelium seen in colon. Note atrophied 
seminiferous tubules. B, high power; showing tumor lying within lymphatic channel. 
Epithelium is differentiated into type seen in colon. 


did the left kidney. The wall of the aorta showed tumor invasion, apparently 
limited to the adventitial layer. 

In all the sites of metastases mentioned, the characteristic microscopic picture 
of the neoplasm was seen—columnar epithelial cells with acidophilic cytoplasm 
and intensely staining dark blue nuclei having an acinar arrangement and tvitli 
evidence of mucin secretion. In some areas the glandular pattern was not well 
preserved and some necrosis was seen. 

In addition to the aforementioned findings, routine sections through the 
testicles revealed one small tumor nodule, with the same histological features 
found in the other sites of metastases (figs. 1 and 2). This area of tumor metas¬ 
tasis was not visible grossly but was very evident on microscopic examination. 
There was no gross evidence of tumor in either spermatic cord or epididymis, 
but microscopic sections were not made through these sections. 
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DISCUSSION 

According to Willis/ secondary tumors of the testis may occur by one of four 
routes: 1) by retrograde venous extension or embolism; 2) by retrograde lym¬ 
phatic extension; 3) by arterial embolism; 4) by direct invasion from neighboring 
growths. 

In the case under discussion, the only one of these four modes of spread which 
may be ruled out is the last, that of direct invasion, since there were no areas 
of malignant growth in the vicinity of the involved testicle. Since the left kidney 
was involved in the tumor mass, it is certainly conceivable that retrograde 
spread through the left spermatic vein could have occurred. Likewise, because of 
the tremendous lymph node involvement in the abdomen, retrograde dissemina¬ 
tion from the pre-aortio nodes to the testicle might have occurred. It is impossible 
to state with any degree of certainty, exactly which route of spread of the tumor 
was important in this particular instance. 

SUMMARY 

Carcinoma metastasis to the testicle is rare. A necropsied case is reported in 
which metastasis to the testicle occurred from primary adenocarcinoma of the 
colon. The possible mode of spread from the bowel to the testis is discussed. 
Although in this case the metastatic lesion in the testicle was microscopic and 
not clinically significant, it is conceivable that other metastascs to the testicle 
might occur earlier in the course of the disease, and develop to such an extent 
that they could well be an important point of clinical, ns well as pathological 
significance. 

‘ Willis, R. A.: The Spread of Tumors in the Human Body. St. Louis, Mo.: C. V. Mosby 
Co., 1952. 
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CONSERVATIVE TREATMENT OF TUBERCULOUS EPIDIDYMITIS: 
REPORT OF CASE SUCCESSFULLY TREATED BY LOCAL 
INJECTION OF DIHYDROSTREPTOMYCIN 

PETER J. RIABOFF 

Streptomycin, intramuscularly injected, and the newer antituberculosis drugs, 
have not been found effective in the treatment of tuberculous epididymitis, ex¬ 
cept as adjuvants of surgery. The present-day treatment of this lesion, there¬ 
fore, remains surgery: epididymectomy or, if the testicle also is involved, orchi¬ 
ectomy. Since the condition is frequently bilateral, this means emasculation of 
the patient; hence, any conservative treatment which offers hope of successful 
results should be of interest to the profession. 

In the case to be described, dihydrostreptomycin was injected locally around 
and into the abscesses and sinuses, with eminently successful results, after in¬ 
tramuscular injections of streptomycin had failed. Although the method has 
been used in but a single case, the excellent results in that case, and the fact 
that no similar report could be found in the literature, appear to warrant its 
presentation. 

CASE KEPORT 

On September 20, 1949, a 52-year-old white man of Spanish extraction con¬ 
sulted the author because of right tuberculous epididymitis. In early childhood 
he had had tuberculous infection of the cervical lymph nodes, and in 1945 a 
left nephrectomy was performed for renal tuberculosis and then a ureterectomy, 
followed by a left orchiectomy. 

His present symptoms had commenced 2 weeks before he presented himself, 
when he noticed swelling of the skin of the scrotum and a lump in the right 
epididymis. There was no pain or other discomfort. 

It was the consensus of the several physicians whom he had consulted that 
his remaining testicle and epididymis should be removed. One month prior to 
the present illness, the patient had become engaged and wished to marry as 
soon as possible. In view of their findings, however, the consulting physicians 
had advised against this. 

The patient was in fairly good physical condition except for the infected right 
epididymis. The urine was clear. Old scars were present from previous opera¬ 
tions on the left side of the abdomen and the left side of the scrotum. The scro¬ 
tal skin over the right epididymis was edematous, reddened, and adherent to 
the tail of the epididymis. In the epididymis itself there was a quite firm lump 
the size of a large grape. Immediately above this was another, smaller lump the 
size of a bean. 

The patient was given daily intramuscular injections of 1 gm. dihydrostrep¬ 
tomycin and 1 tablet daily of chlor-trimeton maleate (4 mg.) orally. In addi¬ 
tion, 1 cc (2 units) of crude liver extract was given intramuscularly every 4 or 
5 days. (See table 1.) 

Accepted for publication July 17, 1953. 
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Table 1 

Dihydro 3 treptomycin, 1 gm. intramuBOU- Daily from Sopt. 20 to Nov. 10, 1949 and on 
larly into gluteal region. Nov. 18, 23, and 25j Dee. 19; Jan 3, 1950; 

Feb. 1, 3, 7, 9; May 31; Juno 2, 7, 1950. 
(Total, 6-1 injections.) 

Dihydroatreptomycin, to gm.injected Nov. 11,14,16,21,28,1949; Dee. 4,9,14, 21, 
into and around the Binuscs and absecssca 27, 29; Jan. 3,11, 16, 1950; May 16, 25, 29; 

of the epididymie. Juno 2, 5,9,1950. (Total, 20 injections.) 

Chlor-trimeton maleate, 4 mg., orally. Daily, Sept. 20 to Nov. 8,1949. 

Crude liver extract, 1 cc (2 units) intro- Nov. 30; Deo. 2, 7, 12, 16, 22, 1949; Jan. 5, 
musoularly into gluteal region. 7, 9, 13, 18, 20, 23, 25, 27, 1950; May 22, 

1950. (Total, 16 injections.) 

One month later, the lower abscess broke open, and 9 days later the tipper 
one ruptured. Despite the antibiotic therapy, the patient had two draining si¬ 
nuses from the epididymis. 

As a last resort, it was decided to inject dihydrostrcptomycin locally around 
and into the abscesses and sinuses. From gm. to % gm. of dihydrostrepto- 
mycin was thereupon injected at intervals of 3 days to 1 weeks. The injections 
were given through a fine needle attached to a tuberculin syringe, exercising 
very light pressure and carefully avoiding injection into the vessels. 

The response to this treatment was spectacular. After 5 injections, the sinuses 
closed entirely, and have remained closed to date. The induration and adhesions 
gradually disappeared. Encouraged by this progress, the patient was married 
on November 26,1949. 

On June 9, 1950 (approximately 9 months after the commencement of treat¬ 
ment) all therapy was discontinued and the patient was asked to return for 
periodical check-ups. 

When seen just recently, 3 years after the completion of all treatment, he was 
in good health and happily married. The epididymis was soft and there were 
no adhesions to the skin of the scrotum. 

118 E. 64ih St., New York S2, N. F. 






The Jotonai, op TTboeogt 
Vol. 72, No. 4, October 1854 
Printed in U.S.A. 


MORE ABOUT INTRAVASCULAR HEMOLYSIS^ 

ROBERT HOUGHTON HEPBURN 

The subject of hemolysis, in view of the enthusiasm and exhaustive evidence 
and reasoning with which it has been approached in the hterature is now some¬ 
what of a beaten-up, tired old nag. How could one now use just water! But the 
fact remains that it is diflBcult to sell the idea of using nonhemolyzing solutions to 
“experienced” resectionists who have no trouble (that they know of) from 
hemolysis. In view of the slightly outraged impatience of respected proponents 
together with our uncomfortable feeling that we were committing sin, however 
successfully, and finally to evaluate a genuine doubt whether we were getting 
hemolysis after all, a group of 36 patients at the Hartford Hospital had immedi¬ 
ately preresection and post-resection blood samples analyzed for free hemo¬ 
globin (table 1). 

Operator 1 had no hemolysis in 7 times at bat. The 15 mg. per cent occurred in 
preresection samples from several patients and represents hemolysis probably 
from the small amount of water in the syringe and needle. Operator 2 had 300 
mg. per cent and “moderately hemolyzed” in his 2 cases respectively. The quote 
is the laboratory technician’s substitute for a quantitative determination in this 
case. Since hemolysis becomes grossly visible at about 25 mg. per cent, the term 
“moderately hemolyzed” is useless from the standpoint of judging the case as 
having or not having significant hemolysis. Operator 3 was unscathed. Operator 
4 used 3 per cent mannitol except in 2 cases and may be considered to have had 
significant hemolysis in those two. Operator 5 had significant hemolysis in 2 
cases. Operator 6 had significant and often marked hemolysis in 6 of nine cases. 

Relating hemolysis to grams removed per operator, it is seen that operator 1 
had all small resections though no hemolysis. Operator 2, however, had a 10 gm. 
resection with 300 mg, per cent hemolysis as compared to operator I’s no hemoly¬ 
sis in a 15 gm. resection. This may mean merely that operator 2 was working on 
a smaller gland to begin with and reached capsule depth after removal of 10 gm., 
whereas operator 1 may have resected a larger gland and been well away from 
capsule at 15 gm. Operator 3 had small resections without hemolysis. Operator 4 
got hemolysis in small resections with water but, as expected, none in a 32 gm. 
resection with mannitol. Operator 5 had significant hemolysis in 2 of 3 resections. 
Operator 6’s resections 2, 3, and 6 suggest that with increasing weight of prostate 
removed, there may be increasing hemolysis. However, his resection 7 shows the 
greatest hemolysis in the entire series in a resection of but 7.5 gm. This patient 
had a small, blind, false passage near the prostatic apex to the left of the veru- 
montanum. Did this lead to a venous sinus direct? Parenthetically, in view of 
what has been said about the danger of low renal reserve being a major reason 
for use of nonhemolyzing fluid, it is impressive that: 1) This patient’s preoper¬ 
ative nonprotein nitrogen stabilized at 85. 2) He had an uneventful convalescence 

' Read at meeting of New England Section, American Urological Association, Hartford, 
Conn. April 30, 1953. 


718 



INTBAVASCULAB HEMOLTSIS 


719 


Tabie 1 
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0 

0 

0 

0 

300 

M.H.> 

0 

0 

0 

0 

0 

0 

60 

0 

75 

0 

0 

0 

60 

180 

0 

180 

150 

585 

0 

16 

825 

1020 

210 

H> 

0 

60 

0 

Hemolysis in rcla- 

15 6 

300 10 

!— 

0 5 

CO 6.5 

180 C 


tion to grams re- 

0 15 

M.H. 36.6 


0 3.5 

ijijmiAC 

150 29 

GO 7 

moved per op- 

CHS 


0 15.5 

0 6.5 


585 32.5 

iwj 

erator 




CO 8.5 


0 13 








16 20 






75 3.5 


825 35 



0 5.0 



0 7.5 


1020 7.6 








210 11 








H 15 


Hemolysis in rela- 

15 45 

300 35 


0 20 

60 GO 

180 46 

0 45 

tion to minutes 

0 75 


0 60 

0 20 


150 00 

60 65 

duration of op- 

0 15 


E!K£a 



585 106 

0 80 

eratioD. 

0 CO 








0 40 



0 no 


15 DO 



0 30 



75 45 


825 no 



0 05 



0 50 


1020 46 






0 55 


210 80 






0 55 


H 75 



1. M.H. = "moderately hemolyzcd” 

2. H = "Hemolyzcd” 


and left the hospital on the fifth postoperative day. 3) He was 80 years old. In 
other words, here was an oldster with frank chronic renal failure, not just low 
reserve, who “did fine” with water and hemolysis of 1020 mg. per centl 
Relating hemolysis to duration of operation it is evident that operator 1 need 
not worry about the time factor within rather broad limits; nor need mannitol 
operator 4 with his case 6 of almost 2 hours. Operator 2 with hemolysis in a 35 
minute case should beware of time. Operator 6 in cases 2, 3 and 6 seems to get 
more hemolysis with time, but his case 7 made the hemolytic record in only 45 
minutes. Evidently operating time may be related to hemolysis but there are 
more important factors. Incidentally the large figures for time include that con¬ 
sumed by vas interruptions and cystoscopy, not infrequently done, at least in 
part, by the intern assisted by the attending, and time consumed also by direct 
visual teaching of student nurses. 

The relation of hemolysis to amount of bleeding was not successfully demon¬ 
strated since operative notes often omitted reference to bleeding. Quantitative 
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TABLE 2 



1. T—Transferred 

2. R—Repeat cystoscopy for bleeding 

3. Nesbit 

4. Water 

5. McCartby 

6. Mannitol 

7. Thompson 

8. D—Died 

blood loss determinations were not made. The figures recorded are an attempt to 
reduce such observations as were made to a numerical scale of 5 degrees of 
increasing severity. 

A simple over-all measure of how well patients did should be the number of 
days postoperative till discharge from the hospital. Hemolysis did not appear 
related to this figure in these cases. The one patient who died had no hemolysis.* 

Case 1 of operator 6 took 19 days because of a clot evacuation and secondary 
resection. Case 6 of operator 6 had a postoperative sigmoidoscopy by another 
service. Case 9 of operator 6 was fragile to begin with, had a 12 year history of 
carcinoma of the prostate, had a wet chest at time of resection, and was delayed 
in his discharge accordingly.! 

Whether the McCarthy type of instrument or the Thompson instrument can 
be demonstrated to be differently related to hemolysis is a question this small 
group of cases could not resolve, the Thompson being used in but 3 operations. 

* Autopsy revealed an unexplained adrenal necrosis, old on the left side, fresh 
right. The patient was 65 and had had his left kidney removed for tuberculosis in 1937. 
Clinically the death appeared uremic though no postoperative nonprotein nitrogen is 
recorded. The right renal cortex was markedly narrowed; the outer surface was scarred and 
had multiple retention cysts; the renal vessels were sclerotic. ,, 

t He died 8 months postoperative, apparently with inanition; autopsy revealed small 
kidneys with cortical scarring, a moderate number of obliterated glomeruli, 2 to 3 plus 
arterial sclerosis, prostatic carcinoma in bone marrow and in one abdominal Isdnph node. 
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CONCIAISIOXS 

Men of 80 plus with diminished renal rcscr\'e have withstood hcmoglobinemia 
of 825 and 1020 mg. per cent without symptoms, at least enough to warrant 
comment in the nurses’ notes which in my experience might he called excessively 
honest if not alarmist. 

The operator who used mannitol felt that his patients seemed to have less pep 
taken out of them by the resection than formerly with water. The visual acuity 
was negligibly diminished. There was no difference in feel of action of the instru¬ 
ment. Bleeding seemed a little less. 

The writer is what might be called a modified capsule hunter and will continue 
to use mannitol. He believes the bitter-end capsule hunter might advisedly use 
nonhemolyzing solution, at least when he is getting down to capsule. 

The noncapsule hunter is safe with water since he will neither open sinuses nor 
rupture bladders except possibly in the small glands and contractures. In the 
latter instance, should there be co-incident shock, such as from a coronary or 
gastro-intcstinal hemorrhage co-incident with the resection, there might well bo 
lower nephron nephrosis with enough damage to result in fatality. 

It is not unlikely that use of a nonhemolyzing solution might encourage 
reversion to more complete resection by those water-men who have become 
cautious through having had their fingers burned, so to speak, by over-industry. 
A neater prostatic toilet may be accomplished when unharried by the specter of 
hemolysis. Finally, the size prostate considered to bo the upper limit suitable 
for resection might well be revised upward, God forbid, by use of nonhemolyzing 
fluid. 

85 Jefferson St, Hartford 6, Conn. 
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CLINICAL APPLICATION OF CYTOLOGY TO PROSTATIC CANCER 

S. A. GUNN * J. ERNEST AYRE,* MILTON M. COPLAN, FRANK M. WOODS and 

PERRY D. MELVIN 

From the Cancer Institute, Miami, and the Department of Urology, Jackson Memorial Hospital, 

Miami, Fla. 

Since the development of a technique for detecting cancer cells in scrapings 
or washings from the various surfaces and organs of the human body, we have 
interested ourselves in the application of this procedure to the prostate gland. 
The results of a somewhat critical evaluation of 533 cases which we have studied 
from the clinical and cytologic aspects are now presented as a preliminary report 
to a more comprehensive analysis that will be completed at an early date. Our 
final report will contain a comparative study of the clinical, cytological and 
serological methods of early detection of cancer of the prostate gland and mil 
further reveal the application of all three for the purpose of early recognition of 
malignant changes in this gland. 

In 1947, when Herbut and Lubin^ reported on cancer cells in the prostatic 
secretions, they stated that “according to the Bureau of Census, carcinoma of the 
prostate is responsible for over 8,000 deaths in the United States every year.” 
Their perusal of the literature disclosed that only in the exceptional clinics are 
20 per cent of all cancers of the prostate suitable for radical prostatectomy; that 
in most clinics this figure is very much lower. In 1950, over 11,339 deaths due to 
cancer of the prostate were reported.^ 

In 1953, R. H. Flocks,^ reporting on the treatment of carcinoma of the prostate, 
stated, “With regard to the fact of the cancer itself, these patients may be divided 
into three groups: 1) the cancer is limited to the prostate itself; 2) the cancer 
extends beyond the prostatic capsule into the periprostatic and perivesicular 
tissues; and 3) definite distant metastases are present. It is generally conceded 
that from 5 to 10 per cent of the patients with carcinoma of the prostate, as they 
present themselves to the urologist for care, fall into the first group.” 

Barnes,^ in the same year, stated that “a total of 738 cases of carcinoma of the 
prostate were processed. Fifty-one or 6.9 per cent of these were diagnosed as 
early. This compares favorably with the 5 per cent to 6 per cent which most 
authors state is the approximate proportion of prostatic carcinoma which is 
suitable for radical periueal prostatectomy.” 

As late as December 1953, John K. Lattimer, et al.® wrote: “Carcinoma of the 
prostate gland ranks a close third among the leading causes of deaths due to 
cancer in males. Radical prostatectomy for the early localized tumor is the only 

* The Cancer Institute, Miami, Fla. 

Accepted for publication February 4,1954. 

^ Herbut, P. A. and Lubin, E. N,: Cancer cells in prostatic secretions. J. Urol., 67; 642- 
51,1947. 

“ Vital Statistics of the U. S., 1950, Part 3, published by U. S. Dept of Health, Education 
and Welfare, Public Health Service, National Office of Vital Statistics. 

“ Flocks, R. H.: Treatment of carcinoma of the prostate. J. Urol., 70:491-498,1953. 

■* Barnes, R. W.: Results of palliative treatment of early carcinoma of the prostate. J. 
Urol., 70: 489-90,1953. 

^ Lattimer, J. K., Dean, A. L., Veenema, Ralph and Rafferty, Edward: Radical prosta¬ 
tectomy for cancer. J.A.M.A., 163:1347-51, 1953. 
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knoivn method of curing patients irith this disease. While all prostatic cancers 
are curable by surgery for a certain length of time after they first develop, they 
produce no symptoms during tliis operable stage. As a result, only a pitifully 
p mn'l proportion of these cancers arc discovered and referred to the surgeon early 
enough to be cured by radical prostatectomy. The great majority (appro.vi- 
mately 95 per cent) are inoperable when first discovered, and the patients con¬ 
tinue downhill to die in one to five years, despite the palliation provided by 
orchiectomy, estrogens, or cortisone.” Theyfurthcr stated, “Cytological (Papani¬ 
colaou and Traut) studies of exfoliated celts in expressed prostatic secretions 
appear to be of little practical value in patients with small (operable) prostatic 
cancers, perhaps because the carcinomatous nodules lie in the periphery of the 
gland.” 

The foregoing quotations depict a situation ns it exists today; increasing deaths 
due to cancer of the prostate, and no change in the percentage of cancer of the 
prostate suitable for radical prostatectomy. 

We are aware that anatomically the prostate gland docs not lend itself to the 
efficiency of cytology as demonstrated in the uterine cervix. However, because of 
the present low rate of early detection of prostatic cancer, any method that can 
increase this rate of detection, regardless of the percentage increase, and a test 
that can be simply performed, should become a part of a routine physical exami¬ 
nation in all males aged 45 and over, regardless of absence of sj'mptoms referable 
to the genito-urinary tract. 

Cancer of the prostate is a disease of the aging, it bemg estimated that 2 to 5 
million men in the United States arc afllicted with this condition and without 
subjective symptoms. The present standards of detection are so inefficient that 
less than 10 per cent of proven carcinomas of the prostate arc in an operable or 
curable stage at the time of examination. Usually, the symptoms presenting 
themselves are those of metastases rather than sj-mptoms indicating a lesion con¬ 
fined within the capsule of the prostate. 

The efficiency of cytology, as demonstrated by one of us' in the detection of 
early and curable carcinoma of the uterine cervix has led to the hope that this 
method of detection could be utiUzed in detecting early cancer of the prostate. 

Herbut,’ in a presentation at the symposia on Exfoliative Cytology, Cancer 
Detection and Diagnosis at the Medical College of Georgia, in March 1953, 
stated that “at the present time, cytology of the prostate, instead of being 
employed as a routine laboratory procedure, is used in selected cases and then 
chiefly as confirmatory evddence of cancer.” Certainly, if this is the situation, 
detection of early operable cancer of the prostate is relatively impossible, if 
cytology is to be used only as a confirmatoiy test of an already e.xisting clinically 
diagnosed case of cancer, usually inoperable. 

However, Wiliams,® in a presentation at the same symposia, w'as a little 
more encouraging. He states that “anything added to our armamentarium in 


Stratton, 1951. 

Cancer Detection and 


•Ayre.J.E ‘ "• .- 

_ ’ Herbut, P 
Diagnosis, Me 

tion and Diagnosis, Medical College of Georgia, Augusta, Ga., Marcb'l9M.’ 
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diagnosis and interpretation is greatly needed.” Yet, in another statement, the 
role of C3rtology in the early detection of cancer of the prostate was again rele¬ 
gated to an inferior position as he stated that, “In our armamentarium of diag¬ 
nosis for carcinoma of the prostate, we first rely upon clinical interpretation 
of the anatomical changes, that is the rectal palpation of the changes, x-ray 
for possible bony metastases, chemical for phosphatase levels in serum, biopsies, 
and now the cytological changes.” 

A review of the literature shows that the multiplicity of cell types from organs 
other than the prostate gland, presence of infection has made cytology a diffi¬ 
cult procedure. Also, the present method of allowing the prostatic fluid to 
flow onto a glass slide, without previously preparing the slide, had led to many 
specimens being devoid of cells as they are washed off in the fixing fluid. It has 
been our practice, in studying this series of cases, to gently tease the prostate 
gland by digital palpation, being careful to avoid making pressure on the seminal 
vesicles. The reason for so doing is that a more copious outpouring of prostatic 
fluid is usually obtained when pressure is not applied to the gland and the con¬ 
tamination of the prostatic fluid by seminal fluid is minimized. It is important 
that one realize the fact that seminal fluid contamination of these prostatic 
smears renders cytology studies practically impossible. It is equally important 
that microscopic examination of the wet prostatic specimen be made in order to 
detennine whether or not infection exists in the prostate gland, for here again 
pus and bacteria serve as marked inhibitors to adequate cytological examination. 
Should infection be found, it is better to delay the cjriology studies for a short time 
until appropriate measures have been instituted to eradicate or at least depreciate 
the severity of the infection. We have handled the problem of preserving as 
many cells as possible from being washed off by following the weU known pro¬ 
cedure of putting a thin film of Mayer’s albumin over the slide prior to the 
prostatic fluid flowing onto it. This simple method has increased immensely the 
number of cells for study. 

Another situation that has kept cytology from being more widely accepted is 
the problem of lack of tissue confirmation. There is a dearth of biopsy con¬ 
firmation even in clinical cases of cancer of the prostate. In early cancer the 
problem of biopsy is even greater if the lesion is discrete. Operative procedures 
are used infrequently and postmortem examinations are not always available. 

In our study we have attempted to substantiate our cytologic findings in 
another way. Recently Cline and co-workers® perfected a new method of de¬ 
termining specific prostatic serum acid phosphatase. Their method detects not 
only metastatic and clinical cancer of the prostate but at least some preclinical 
cases of cancer of the prostate. Some of these were thought to be confined to the 
capsule and hence operable. The specific prostatic serum acid phosphatase 
readings, as developed by Dr. Cline, were performed on a great many patients, 
plus occasional biopsies, operative material, and occasional postmortem ex- 

° Cline, J. K., Director of Cancer Research Department, Medical College of Alabama, 
School of Medicine, Birmingham, Ala. Personal communications from Dr. Cline as collab¬ 
orator in a joint study still in investigative stage. 
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Table 1. Prostalic «iiri>cy 


Age 

No. CasM 

Cytology Grading 

UnsalisUctory 

I 

II 

III 

IV 

V 

30^0 

27 

17 

8 

n 

0 

0 

1 

40-50 

75 

34 

21 


0 

1 

9 

50-60 

123 

36 


■9 

4 

3 

30 

60-70 

154 

42 

49 


7 

10 

31 

70-80 

127 

28 

43 


12 

9 

23 

80-t- 

27 

4 

12 

■I 

2 

3 

5 

Total. 

533 

161 

173 

49 

25 

26 

99 


Table 2, Clinical diagnost) oj fccnipn prcslolic ^!;pcr^rop^y 


Age 

^ Na Cases 1 

^ 1 

Cytology Grading j 

Uftsatislactory 

1 1 

1 " ' 

III 1 

I\' 1 

V 


1 1 

1 

0 

0 

0 

0 

0 


9 

5 

1 2 

1 

1 0 

0 

1 

59-60 

1 

i 18 

; 15 

0 

i ° 

0 

12 

60-70 1 

52 

18 

1 22 

2 

1 1 

2 

7 

70-80 1 

71 

20 

27 1 

4 

5 

0 

18 

80+ 

10 

i ^ 

5 1 

1 

1 

1 

1 * 1 

5 

Total. 

194 j 

65 j 

! n 1 

® j 

1 ^ i 

1 3 1 

1 40 


aminations ivhich have been used as supportive evidence of our cytological 
studies. 

The usual description of the cell types found in prostatio smears and micro- 
photographs of these cells have been omitted from this paper as they have been 
admirably and adequately demonstrated by such investigators as Peters’" and 
Herbut.’ 

We are presenting our material in a series of statistical tables as follorvs; 

Table 1 shows 533 cases studied up to the present time. A total of 99 oases 
were unsatisfactory, leaving 434 cases that were cytologically graded. One 
hundred of these eases were cytologically suspicious or positive. Of these 100, 
49 were grade III, 25 were grade TV and 26 were grade V. 

We have attempted to correlate the cytological findings to the clinical diag¬ 
nosis in order to determine if clinical conditions lead to or predispose to early 
cancer of the prostate (table 2). 

In 194 cases the diagnosis was “clinically benign.” Of these, there were 8 oases 
grade III, 7 cases grade IV and 3 cases grade V. 

Of our cases 103 had a clinical diagnosis of "prostatitis,” and of these 12 were 
unsatisfactory for inclusion in our report. Of this group 11 cases were grade III, 
5 cases grade IV, and 2 cases grade V (table 3). 

One hundred sixty-six cases came to us with a diagnosis of “no prostatic dis- 
Peters, Hannah; Usefulness of prostatio smear. J. Urol., 66: 770-7,1951. 
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Table 3. Clinical diagnosis of prostatitis 


Age 

No. Cases 

Cytology Grading 

Unsatisfactory 

I 

II 

ni 

IV 1 

1 

v 

3(M0 

6 


3 

0 


0 

0 

40-50 

21 


9 

4 


0 

2 

50-60 

31 


14 

1 


0 

3 

60-70 

30 


10 

3 


1 

4 

70-80 

13 


5 

3 


0 

3 

80-1- 

2 

0 i 

1 

1 

1 ^ 

1 

0 

Total. 

103 

31 i 

42 

11 

5 

2 

12 


Table 4. Clinical diagnosis was "no prostatic disease" 


Age 

No. Cases 

Cytology Grading 

Unsatisfactory 

1 


III 

rv 

V 

30-40 

18 

11 


1 


0 

0 

40-50 

46 

24 


4 


1 

6 

50-60 

43 

15 


4 


2 

14 

60-70 

44 

12 

16 

4 


3 

7 

70-80 

11 



1 


2 

0 

80+ 

4 



0 

0 

1 

1 

Total. 

166 

65 

45 

14 

5 

9 

28 


Table 5. Clinical cancer treated with estrogens 


Age 

No. Cases 

Cytology Grading 

Unsatisfactory 


I 

II 

ni 

IV 

> 


0 








0 







50-60 

4 

0 

3 

0 

0 

0 

1 

60-70 

7 

■■ 

1 

2 

1 

0 

2 

70-80 

16 


7 

3 

2 

2 

1 

80+ 1 

1 

5 

n 

0 , 

1 

2 

0 

1 

Total. 

32 

3 

11 i 

0 

5 

2 

5 






1 


ease,” and of these 28 were unsatisfactory. This group showed 14 cases grade 
III, 5 cases grade IV, and 9 cases grade V (table 4). 

Thirty-two of the cases in our study had a diagnosis of chnical cancer and 
'had been under treatment with various estrogens. Five cases were unsatisfactory, 
while of the remaining 27, 6 cases were grade III, 5 cases grade IV, and 2 cases 
grade V (table 5). 

Thirty-one cases studied by us had a diagnosis of clinical cancer but had 
received no treatment. Of these, 8 cases were unsatisfactory. This group showed 
6 cases grade III, 5 cases grade and 10 cases grade V (table 6). 
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Tkun: 6 Uulnafcd clinical cancer of pro<iUitc 


Age 

No Cases 

Cjto!og> Grading j 

Unsatisfactor> 


II 


I\ 

' ' 1 

30-10 

0 

I 1 






40-50 

0 







50-60 

3 

0 i 

2 


0 

1 

0 

<10-70 

10 


0 



5 

2 

70-S0 

17 


0 

3 

i 

1 

1 

S0+ 1 

1 

0 

0 

0 1 

I 

n ! 

0 

Total 

31 

0 

2 

c 

5 

10 

s 


Tai^lv 7 Uii'iv^pctU d cifiolooictill]} and juistfttc ca’iC’i for cancer of j)ro<i(atc 


Age 

^ No Ca«t 

III 

Cj tologj Grading 

■' 1 

\ 

30-40 

1 

1 

0 1 

0 

40 50 

7 

(l 

0 1 

1 


0 

2 

4 

3 

00-70 

10 

5 

1 

7 

70 30 

14 

0 

c 

o 

S0+ 

1 ! 

0 

1 

3 

Total 

ol 

20 

15 

IG 


Of those cases sent to ns witli a diagnosis of licnign prostatic lupeiliophy, oi 
prostatitis, 01 “no patliologj-,” we found 20 ca«cs that sliowcd guide III cytofogv, 
15 eases wcie grade IV and fl on'-es guide V (table 7) 

As stated picMonsly, tonfnmation of siispioions oi positue < j tology is difficult 
especially m eaily oi pieclimtal cancel AVliilc 100 oases wcie gioiiped as either 
suspicious or cj tologically positive, 51 of these weic in the lattci gioup wliitli are 
consideied to be definitely malignant Of these 51, 31 had adequate serological 
studies, and of these 31 cases tlicie weie 20 (OI 5 pci tent) in which the diagnosis 
was substantiated by elevated specific piostatic serum and phosphatase de- 
teimination (Chile method) In 8 cases there was confiimation by tissue exami¬ 
nation Five of these 8 cases were m the pieclimtal tatcgoiy These 5 cases had 
high specific piostatic serum acid phosphatase dctciminations as well as positive 
cytology 


DlSCtISS^O^ 

V e hav'C attempted to demonstiate that cytologj can bo used as an aid in the 
earlj' diagnosis of cancel of the piostatc Even in suspicious cases, a cytological 
recliGck IS easilj^ done and caiefiil watch maintained 

V oil w ill note that the incidence of suspicious and positiv c cj tolog 3 ^ in benign 
prostate hypertiophy was lO 7 pel cent 

In prostatitis, the incidence was 21 (5 pei cent 

In “no piostatic disease,” the incidence was 19 G per cent 
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It seems reasonable to assume from our survey that benign prostatic hyper¬ 
trophy is not a precurser of cancer of the prostate, as seen by the low incidence 
in tliis series. Furthermore, according to our findings, inflammation does not 
apparently play a greater role in the cause of prostatic cancer than other factors, 
as the incidence in normal prostates Avas found to be about the same as in 
prostatitis. 

In the treated cancer cases, morphological return to normal is not seen in all 
cases, so that cytolog}’' can be used as an index of response to medicinal therapy. 

In the untreated clinical cancer, cytologj'’ corroborated the clinical impression 
in all cases that had cells Avhich could be interpreted, and offers a confirmatory 
method that may eventually be as satisfactory as biopsju 

SUiAIMARY 

The application of cytology to the detection of early cancer of the prostate is 
re-evaluated. 

A method of obtaining cells for study is outlined. 

Statistical analysis of 533 cases studied cytologicall}’' is giA'^en. The source of 
most of the material used in our study has come from the ui’ologic service of 
the Jackson Memorial Hospital, Avhile some of the cases came from the offices of 
prh'-ate ph 3 ^sicians, both urologists and general practitioners. 

A detailed report of this study Avill be in a paper to folloAv and AA-ill embody 
not only evaluation of the clinical and cytologic determinations for early de¬ 
tection of cancer of the prostate, but specific prostatic serum acid phosphatase 
determinations. 

Papanicolaou grading is used in the tables. Grades I and II are benign, grade 
III is suspicious, grades IV and V are positive. 

550 Brickell Ave., Miami, Fla. 
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PROST\.TIC S'l.UCOMA SURVIVAL rOLLOWIXG RADICAL 
PERINE VL PROSTATECTOMY 

PLTRR L SCMIDINO »\ii Cl I MILLS L PUIN'CL 


The liteiotuie is lepletc \Mth (.a--o icpoits of piosl.ific sarcoma Iml little 
encouiagcmcnt has been obscr\ccl m those icpoils iclatuc to sur\ i\al * - 34 s 
As has been pointed out b\ leiictt, ladit.il perineal piostatoi tom^ is a “lelatu elj 
simple pioccduie nitli low mortabtj and moibidilj hgnies and icniains the 
proccduie of choice for early cancel of the jirostatc” ' Little has been reported 
legarding the application of the tadual peiiiical pioicdiire to cases of sauoma 
of the prostate One would anticipate c\cii moic facoiable repoits in the future 
with extension of radical poimcal prostateitomj to include c\bteitom 3 and 
ureteio intestinal anastomosis. 

Two cases of prostata saicoma subjcitcd to radn.d perineal piostatcitomx 
following tissue biopsj are lepoitcd with a 1.3 leai sunual in ease 1 and a 1 
j'cai suienal in case 2 Both patients aie In mg and fice eif demonstiable sar¬ 
comatous lesions 

Case 1 This case w.as icpoitcd bj Piiiiee iiiiel Vest 111 PHI ’ A ■)2-jcar-old 
man who undciwent ladical poriiie il pioslalcetom3 on August 27, 1010 for 
Iciomjosaicoma of the piostate is Ining anel appaientK ficc of saicomatous 
metastases 

Case 2 (iS 3eat-old man was fust obsened at the loliiis Hopkins Hospital 
on Fcbriian 18, P)49 complaining of mcicismg prostatism of 2 cexais’ duration 
Complete studies iciealed the ecssciitul pathological process to bo an enlaigcd 
prostate whose si/e was estimated at 3 to ! times iioimal and in whose left 
lateral lobe weio see oral areas of locali/ed thud degree indniation No fixation 
of the gland was noted nor w.as there iinohcment of the seminal acsiclos 
A proMsional diagnosis of benign prost.atic hjpcrtiophj was mido with ques 
tionable carcinomatous iinoRemeiit On Eebrnarv 21, PlIO a pciincal biopsj’ 
was made of the aiea of third degice induiatioii A diagnosis of the fio/on section 
was adenocarcinoma of the piostate In spite of the si/o of the gland, a i.idical 
perineal piostatectomj' was poifoimed lemoiing cn masse the piostate, seminal 
vesicles, x’asa and bladder neck The eiitiic specimen weighed 175gm On cut 
section the tissue was white to yellow and consisted of a number of encapsulated 
nodules, most of which appealed homogeneous in consistencj' while some were 
moie firm and others soft The histological appeal ante of the piostate re\ oaled 
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the presence of strands of cells of malignant chai-actei' running through the 
fibromuscular stroma. Many of the glands were hj'poplastic. The ducts were 
dilated and had undergone scgiamous metaplasia. No invasion of the perineural 
lymphatics or blood vessels was observed. Examination of sections of the pros¬ 
tate, A^as deferens and seminal vesicles revealed onlj^ the presence of chronic 
inflammatory tissue. Sections taken through the firm nodules 2.5 cm. in diameter 
iwealed many spindle shaped malignant cells. These cells were in sheets and 
sometimes interspersed with the fibromuscular stroma. The diagnosis was 
sarcoma of the prostate, probabl}'^ spindle cell (fig. 1). 

The patient made a satisfactory recovery with urinary stress incontinence 
and was discharged from the hospital on March 15, 1949. Three months later 
he was subjected to perineal exposure and plication of the bulbocavernosus 
muscles and Buck’s fascia in an effort to overcome the incontinence. This was 
partially successful. Follow-up examination including ph 3 '^sical, laboratory’’ and 
x-raj^ studies failed to reveal the evidence of recurrence of the prostatic sarcoma. 

CONCLUSIONS 

Prostatic sarcoma, in spite of its size and location, is amenable to eradication 
by radical perineal prostatectomy. Two cases of prostatic sarcoma in which the 
diagnosis had been made preoperatively have survived 13 and 4 years respec¬ 
tively. It is suggested that radical perineal excision of the sarcomatous prostate 
is the procedure of choice in the management of prostatic sarcoma. 

£515 Habersham St., Savannah. Ga. 



The Journal of Uroloo^ 
Vol 72, No 4, Octolwr I'lSi 
Pnn/fJ trt U S .1 


SARCOMA OF THE RROSTATE: AN UNUSUAL SURVIVAL 

n. S GRAVKS AND AI. W. COIAMAN 


Saicoma of the prostate is one of the less ficquently cncountoictl tumors with 
^\hich the uiologist has to deal. The textbooks dcseiibc this subjeet only brioHy 
and one seldom suspects it instinetivcly; it theicfoie is important that every case 
be rcpoitod Approximately 225 cases icpoitcd fiom all parts of the globe have 
appeared in the htciatmc since the fiist desciibed by Stafford of London m 1838. 

Sarcoma of the piostalc is essentially a disease of the fust fifty years of life. 
Thirty per cent of the cases occur in the fust decade of life and 80 per cent 
before the age of onset of benign piostatie hj'jicrlrophy. The youngest reported 
case was four months of age and the oldest 88 years' Sarcoma is lesponsible for 
one death per thousand due to prostatic malignancy. 

Theie are numeious classifications of piostatie saieoma with consideiable lack 
of uniformity in the terminology. In fact .some pemons doubt the existence of 
tine saicomatous changes in the prostate and choose to classify them as 
anaplastic, undiffeicntiated catcinoma - A very workable classification proposed 
by Melieow is one that takes into considciation the tissue origin.’ Those of 
fibrous tissue origin seem to be the most common. 

Tlio exact etiology of sarcoma of the piostatois not known and, as is true in 
such instances, theio aie numeious theoiic.s including pie-existing infection, 
trauma to the perineum, and cmbrj-oiial maldcvclojiment. These factors are 
thought to initiate sarcomatous changes in such intrapiostatic foci ns fibious 
tissue, smooth and striated muscle, and iiitcistitinl lymphoid tissue. 

Saicoma of the prostate, when suspected, can usually bo diagnosed on the 
basis of the clinical histoiy and physical findings. Roentgen exaramation of the 
long bones foi osteoclastic lesions and aspiiation biopsy of the prostate may 
prove veiy helpful The senim acid and alkaline phosphatase levels arc un¬ 
changed. The diagnosis is more easily made in the younger age gioups because 
benign prostatic hypeitiophy and carcinoma of the prostate are automatically 
eliminated. Symptoms of progicsbivcly incieasing vesical neck obstiuclion 
culminating in pain and uiiiiaiy ictcntion are the rule. The tumor often extends 
posteriorly resulting in obstipation from compicssion of the icctum. It may also 
bulgingly present itself perineally oi suprapubically Rectal palpation of the 
tumor gives variable impicssions. Frequehtly it cannot be differentiated fiom 
benign adenoma but it larely is as hard and fixed as caicinoma. It is usually 
smooth and has been vaiiously described as balloon-hke, doughy, or rubbery. 

The prognosis is poor. The tumoi generally grows and invades rapidly legaid- 
less of cell type It is u.sually outside the capsule by the time it is clinically 
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manifest. The earliest ones seem to be more malignant and children succumh 
rapidly. The average duration of illness is nine months. 

Treatment includes surger}'-, roentgen therapy, and combinations of both. 
There is considerable difference of opinion as to the effectiveness of each.^’ “ 
Generally operative procedures are only palliative and frequently roentgen 
therapy is of no avail. Some authors believe that prostatectomy or any type of 
surgical trauma will accelerate the rate of growth of the tumor and initiate 
metastasis.'^ However, it sometimes happens, as in our case, that prostatectomy 
is of real value, particularly if performed before metastasis occurs. 

Mr. A. R., a 61 year old white man, was first seen November 17, 1946 com¬ 
plaining of urinary frequency, hesitancy, slowness, and dribbling during the 
preceding 12 months. The past history was irrelevant except that in 1941 a physi¬ 
cian had told him that he had an enlarged prostate. Rectal examination revealed 
a grade 4 intrarectal encroachment of the prostate gland thought to be due to 
benign hypertrophy. For the most part the surface was smooth but scattered 
nodularities were noted and attributed to adenomatous protrusion. A urinal 3 ^sis 
was negative except for scattered white blood cells on microscopic examination. 
The residual urine was not determined because a catheter could not be passed 
through the prostatic urethra. One week later, the patient was admitted to the 
hospital in complete urinary retention and a cystostomy performed. Except for 
elevation of the urea nitrogen to 30 mg. per cent, the laborator}’’ studies were 
normal. Subsequently the urea nitrogen returned to normal and a chest x-ray, an 
electrocardiogram and an excretory urogram were then normal. Two weeks 
following the cystostomy, a suprapubic enucleation was undertaken. Immedi¬ 
ately upon attempting to establish a line of cleavage, it became apparent that 
we were not dealing with simple benign hypertrophy. The tissue had a firm 
resiUence that yielded no line of separation despite rectal support by the as¬ 
sistant’s finger. A collar-like cleavage Avas finally established about the A’^esical 
neck and using this as a starting point, the prostate Avas finall}'’ removed Avith 
scissors after tAvo hours of sharp dissection. The postoperative course AA^as 
lengthy. The patient Avas finally dismissed on the forty-fourth day AAuth the supra¬ 
pubic Avound healed and control of urination nearly complete. By the end of 3 
Aveeks thereafter complete urinarj'- control had developed and he subsequently 
returned to gainful employment. 

Pathological study revealed the prostate to Aveigh 270 gm. and to haA’^e a 
rubbery consistency. Microscopic examination revealed mj^xomatous connective 
tissue AAuth interspersed fibrous connective tissue and islands of atrophic prostatic 
gland tissue. Hyperchromatic, multinucleated, giant cells as aa^cII as large spindle 
cells Avere present (fig. 1, A). In co-operation Avith our pathologist. Dr. M. 
Costing, AA^e chose to classify this as a myxofibrosarcoma of the prostate. 

^ Op. cit., pp. 675-707. 

^ Hess, E.: Sarcoma of the prostate and adjacent retrovesical structures. J. Urol., 40: 
629-640,1938. 

“ Derian, G. H.; Spindle cell sarcoma of the prostate gland; Case report. J. Urol., 69; 
544-546, 1953. 

’ MelicoAv, Op. cit., pp. 675-707. 
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The patient was seen about twice yearly thereafter usually because of an 
episode of low grade urinary tract infection. In November 1918 a panendoscopic 
examination revealed tissue protmding into the prostatic urethra from the left 
side but not obstructing urinary outflow. The patient was last .seen perfectly 
well on October 22,1919. 

On April 4, 1953 he was admitted to the hospital by an internist with severe 
respiratory difficulty and a history of progressive personality changes during the 
preceding two or three weeks. A chest x-ray revealed a space occupying lesion in 
the right lower lung. The patient subsequently slipped into coma and e.xpired on 
April 21,1953, approximately 6J4 years following pi ostatcctoray. 

Postmortem examination revealed a tumor near the periphery of the right 
lower lobe of the lung and tumor thrombi in the cerebellum. Microscopic study 
of the tumor revealed a primary oat-cell earcinoma (fig. 1, B). The bladder 
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and prostate were negative except for a nodule in the prostatic fossa measuring 
3 cm. in diameter. Microscopic study revealed it to be hypertrophied, non- 
malignant prostatic tissue (fig. 1, C). 

In summaiy, we have re-emphasized the main points in the incidence, classifi¬ 
cation, etiology, diagnosis, prognosis and treatment of sarcoma of the prostate. 
We have described a case of mjrxofibrosarcoma of the prostate treated by 
prostatectomy alone; the patient died 63^ years laterof anunrelated malignancy. 
We harm also noted that the autopsy revealed no emdence of sarcoma in the 
prostate but did reveal a nodule of benign hypertroplyn 
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WATER AND ELECTROLYTES IN UROLOGICAL PATIENTS 
C. D. CREEW 

From the Urological Division oj the Department oj Surgery, the Medical School, Minneapolis, 

Minn. 

This aims to be a concise, practical discussion of fluid and the principal 
electrolytes in sick patients, and will be limited to water, sodium, chloride, 
bicarbonate, potassium, and calcium. The last will be considered only ns an 
elctrol 3 de. 

The average normal adult in ordinary circumstances takes in about 1500 cc 
of water as such, and derives 1100 from his food, partly preformed and partly 
the result of oxidation. He requires about 4 gm. each of sodium and potassium 
chloride, but usually takes 8 to IS gm. of the first and 6 to 9 of the second. Ho 
requires about three quarters of a gram of calcium per day. 

In a man of 70 kilograms about 50 per cent of the body weight or 35 liters 
is intracellular water. About 22 per cent or 14 liters is extracellular water, 11 
liters being interstitial, and 3 liters intravascular (the plasma). His body contains 
135 gm. of sodium chloride, and 160 gm. of potassium. The calcium of the plasma 
aggregates only about 0.3 gm. 

As clinicians wo arc concerned mainly with the plasma because its constituents 
are readily measured; those of the interstitial and intracellular spaces are not. 
The electrolytes in which wo arc interested arc present normally in the following 
ammmts: 


lOQ 1 

MllUst&Ris or Volumra 
PtT Ctnt 

MEQ/L. 

Conversion Fictor 

Na. 

325 

142 

2.3 

Cl (as NaCl). 

600 

100 

G.O 

HCO.fCO,).. 

5G j 

27 

2.2 

K. 

20 j 

5 1 

4.0 

Ca. 

10 

5 1 

2.0 




Milliequivalents per liter means milligrams per liter times valence divided by 
atomie weight. This measure is preferred by biochemists because the anions 
(base) and cations (acid) of the plasma each add up to 155 milliequivalents; thus 
mEq. per liter express shifts in the various constituents while milligrams per cent 
do not. 

In ordinary circumstances the urine of a normal individual in an average 
environment will total 1500 cc of water containing 3 to 5 gm. of salt per liter. 
In addition there is the “insensible loss”—^perspiration 600, expired vapor 400, 
and stools 100 cc. A two degree rise of temperature can double the insensible 
loss. 

Maxunal losses rmder extreme conditions may be enormous. Thus sweat may 

Read at annual meetinE of North Central Section of American Urological Association, 
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add up to as much as 14000 cc with 35 gm. of salt in a day. Saliva may total 
1500 with 8 gm. of NaCl; the gastric juice 2500 vdth 18; the bile 500 with 4; 
the pancreatic juice 700 with 6; and the intestinal juices 3000 cc with 22 gm. A 
patient with nasal suction and diarrhea may actually lose 7000 cc of fluid and 
50 gm. of salt per day through these channels alone. 

The interchange between the intracellular, interstitial, and vascular compart¬ 
ments of fluids and electrol 3 d/es depends upon their osmotic pressures, and 
upon that of the proteins; upon the selective permeability of the cell membranes, 
and upon the influence of hormones. Their concentration depends upon intake 
and losses, and upon renal excretion, which is regulated by the need to maintain 
the isotonicity and neutrahty of the fluids of the body. The kidneys accomplish 
this through selective secretion and re-absoiption of the glomerular flltrate by 
the tubular epithelium, and by the formation in the tubules of ammonia for the 
neutrahzation of acids. The exhalation of carbon dioxide is also important in the 
excretion of excess acid. 

The concentrating ability of the kidneys is of great importance: a kidney which 
can concentrate to 1.032 can get rid of 35 gm. of waste in 500 cc of water, while 
one which can concentrate only to 1.014 will require 1500 cc. Thus a urine output 
of 1500 cc per day is important as a factor of safety in a sick patient. 

The neutrality of the blood before excretion is maintained by the buffer 
system. Thus the bicarbonate of the plasma can combine with acids to form 
neutral salts and carbonic acid, which is given off in the lungs. It can also combine 
with alkali to form sodium carbonate and water. The phosphates exert a similar 
but weaker effect by shifting between the disodium (alkaline) and monosodium 
(acid) forms. Hemoglobm becomes more acid as it takes up oxygen in the lungs, 
driving off carbon dioxide; as it loses oxygen in the tissues it becomes less acid 
and is able to take up carbon dioxide. The proteins participate in the regulation 
of the pH of the blood because their amino groups can combine ■with acids and 
their carboxyl groups -with alkalis. 

Disturbances in the equilibrium of water and electrolytes can be anticipated 
in patients ■with impaired renal or cardiac function, and in those with protracted 
anorexia, vomiting, nasal suction, diarrhea, and excessive sweating (fever and 
toxemia). 

Alkalosis is rare in urologic patients. It results from loss of acid, as in hyper¬ 
ventilation of psychogenic origin; from persistent loss of the gastric juice (pro¬ 
longed nasal suction or vomiting); or from the excessive ingestion of alkali. It 
is characterized by hyperpnea, muscular twitchings, and increased muscular 
irritabihty hke that of hypocalcemia. The carbon dioxide combining power of 
the blood is increased. 

Acidosis is far commoner. It may result from loss of base during diarrhea; from 
inability to neutralize acid, or from excessive ingestion of it in the presence of 
renal disease which prevents the formation of ammonia intended to neutralize 
the acid. Hyperchloremic acidosis occurs in certain diseases of the renal tubules, 
and particularly after ureterosigmoidostomy. 

Acidosis is characterized by hyperpnea intended to increase the elimination 
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of CO 2 , and often by the manifestations of concomitant uremia and dehydration. 
The CO 2 combining power of the plasma falls. 

Depletion of water without loss of electrolytes is very rare and may be ignored 
for our purpose. 

Depletion of NaCl and water is invariably associated with dehydration except 
in patients who have lost both but have then received water orally or solutions 
of glucose intravenously. It is especially likely to occur in vomiting, excessive 
sweating, diarrhea, severe postoliguric diuresis, and in adrenal insufficiency. 

When salt is lost, water is excreted to maintain isotonicity; if water is then 
administered, the blood again becomes hypotonic, and more water is excreted, 
aggravating the situation. The volume of the blood is reduced and its viscosity 
is increased. Circulatory collapse may then result. In addition there may be 
atony of the stomach and spasm of the pylorus; if so, more fluid and electrolytes 
pour into the stomach (acute gastric dilatation) and the situation is worsened. 
The combination is likely to be fatal especially if gastric dilatation is not recog¬ 
nized. 

Such a patient first exhibits lassitude, headaches, and dizziness with anore.xin. 
He is not thirsty. After the loss of fluid exceeds five per cent of the body weight, 
the skin becomes wrinkled and the eyeballs soft and shrunken. Cramps and 
delusions precede collapse. Chloride disappears from the urine*, and the sodium 
and chloride of the plasma fall. The possibility of gastric dilatation should always 
be investigated by aspirating the stomach. 

Retention of salt and water results from impaired renal function or cardiac de¬ 
compensation with oliguria. It is also seen with the hypoprotcinemia of starva¬ 
tion, of severe and extensive bums, and of profound toxemia. Here salt is retained 
to replace the osmotic effect of lost protein. It may be induced or aggravated by 
the administration of the salt-retaining hormones in descending order: DOCA, 
cortisone, ACTH, estrogens, and androgens. The oral or intravenous administra¬ 
tion of NaCl will, of course, greatly aggravate the effects of any of these situations. 

The condition becomes evident clinically when the gain of body weight ex¬ 
ceeds 10 per cent. The bedridden patient first exhibits edema of the scrotal and 
sacral areas; the ambulatory one shows it first in his ankles. Both later may 
have rales and dyspnea. 


TREATMENT 


The objectives of treatment are to restore the proper balance of water and 
electrol 3 ries, and to achieve and maintain a daily urinary output of 1500 cc 
containing at least 3 gm. of salt per liter. The following techniques are useful: 

1 ) Frequent observations of the patient with emphasis upon the turgor of 
the skin and of the respiratory rate. 

2 ) Accurate measurement of the daily volume of urine. 


Place ten drops of urine in a clean test tube and add one drop of 20 per cent potassium 
chromate. Add 2.9 per cent silver nitrate one drop at a time with thorough shaking. A 
change from yellow to brown is the end point. If it appears with the first drop, chlorides are 
absent, hach drop required to produce the end point represents roughly one gram of NaCl 
per liter of urine. Less than three grams per liter suggests depletion of NaCl (Fantus). 
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3) Daily weighing of the sick patient. When not eating he should lose weight 
very slowly. A sudden gain of more than 2 per cent suggests retention of salt 
and water (7 gm. of NaCl will hold a liter of water). A sudden reduction suggests 
dehydration with a concomitant loss of salt. Remember that a two degree 
rise of fever doubles insensible loss of fluid. 

4) Measurement of urinary chlorides when depletion is suspected. It is cheap 
and quick. 

5) Determination of the renal frmction, plasma chlorides, and CO 2 combining 
power in sick patients. 

PROPHYLAXIS IN POSTOPERATIVE PATIENTS 

As an example let us take a patient who has had a protracted, rather bloody 
nephrectomy for neoplasm. The loss of blood during operation has been deter¬ 
mined by weighing the used sponges, and has been replaced. Since some gastro¬ 
intestinal distention has been observed toward the end of operation, nasal suction 
has been instituted. Shock is absent. 

One thousand five hundred cubic centimeters of 5 per cent glucose and 500 cc 
of normal saline (4 gm. NaCl) are started intravenously immediately after 
operation to replace the insensible loss of fluid plus that evaporated from the 
wound during operation. The salt represents that not taken in the food; it is less 
than the normal requirement because salt is likely to be retained for a brief 
period after operation. 

Next day the temperature is normal. The urine totals 1000 (3 to 5 gm. of 
NaCl); 500 cc have been removed by nasal suction (about 3,5 gm. of salt); 1000 
cc of water have been lost through limgs and skin, and none through the stool. 
The patient should therefore receive 2500 cc of fluid and 6 to 8 gm. of salt. 

Requirements of succeeding days are calculated and met in a similar fashion 
vmtil the patient is eating and drinking normally and excreting a normal amount 
of mine. 

Complications such as fever, excessive sweating, diarrhea, and oliguria are 
dealt with according to data supplied in previous pages, a sudden gain in weight 
calling for reduced fluid and salt intake until the cause has been found and 
corrected, while a sudden loss suggests dehydration and appropriate measures 
to correct it. If nasal suction is used for more than two days, potassium chloride 
(see below) is added to the intravenous fluid; it is probably wise also to add 
thereto about twice the minimum daily requirement of B complex and vitamin 
C each day. Wounds which exude a great deal of fluid (as after cystectomy) call 
for measurement of the plasma protein lest a large loss escape attention, A 
significant loss of water may occasionally occur by this route. 

SPECIFIC IMBALANCES 

Depletion of salt and water. Wrinkled skin with poor turgor; rapid loss of weight; 
urinary chlorides low or absent; plasma sodium and chlorides reduced; renal 
function usually good. The blood pressure may fall. Give 1000 cc of normal 
saline during the first hour; 500 during both the second and third hours; and 
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300 cc per hour for 3 hours more. If dehydration is slight, use 2 to 3 per cent 
saline. In either case, stop -n'hen the urinaiy chlorides reach 3 gm. per liter. If 
dehydration is severe, sivitch to half normal saline and 2.5 per cent glucose as 
soon as chloride appears in urine, and continue until they are normal. Do not 
continue to administer salt if there is a rapid gain in weight without a rise in 
urine output, but measure the plasma protein and chlorides, and renal function. 

Remember that in hj-pochloremia, the administration of 0.5 gm. of NaCl per 
pound of body weight will raise the plasma chlorides by 100 milligrams per cent 
of 17 mEq. per liter. If in doubt, stop the salt. 

Retention of salt and water. One finds edema, dyspnea, a low urine output, and 
often impaired renal function. Therapy aims at improved renal and cardiac 
function. Diuretics may be used if renal function is good, but watch out for 
hypochloremia if a large diuresis occurs. Measure the plasma protein if no 
diuresis develops. With moderate diuresis one may give water freely by mouth 
or ten per cent glucose intravenously. 

Acidosis. This is best recognized by measuring tlie plasma bicarbonate in 
patients who have diarrhea, oliguria, or other evidence of damaged kidneys. 
Diarrhea should be stopped; renal failure should bo treated if possible; acid 
intake should be reduced; and continuous irrigations of the colon should be 
employed in the presence of uretcrosigmoidostomy. The acidosis of prostatism 
with moderately impaired renal function will correct itself if free drainage and 
forced fluid are supplied. In severe acidosis, Kagan’s formula may be used with 
advantage: 55 minus COj combining power in volumes per cent times the body 
weight in pounds (or 30 minus COi in mEq. per liter) equals cubic centimeters 
of 1/6 molar sodium lactate intravenously. This is used when dehydration is 
prominent. When it is not, one fourth of the above volume of 5 per cent sodium 
bicarbonate may be used instead. Do not repeat either of these without another 
measuement of the COs combining power. The danger of overloading with sodium 
when urine output is poor must be remembered. 

Alkalosis is usually characterized by vomiting and hj^perpnea. One should 
measure the plasma chlorides and replace the deficit according to Kagan’s 
formula. In severe eases (CO 2 combining power of 90 to 120 volumes per cent 
or 40 to 55 mEq. per liter) give 0.1 co of 5 per cent calcium or ammonium chloride 
per pound of body weight intravenously. In mild cases an ampoule of calcium 
gluconate intravenously may suffice. Be guided by the CO 2 combining power. 

In summary, rely upon: the clinical state of the patient, the daily weight, the 
output of urine and of urinary chlorides, and upon the chlorides and CO 2 com¬ 
bining power of the plasma. Use oral fluids where feasible. 

POTASSIUM 

The body contains about 160 gm. of potassium, most of it being in the cells 
with only 2.7 gm. in the plasma. The normal level is 20 milligrams per cent or 
5 mEq. per liter. It is important as a base, but is vital in that, in equilibrium 
with calcium and nmgnesium, it determines the irritability of striated muscle. 
This is of especial importance in relation to the eardiac muscle, where either 
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an excess or a lack may cause cardiac arrest. Since the normal kidney excretes 
potassium at a constant minimum rate even in the absence of intake, starvation 
will ultimately induce hypokalemia. The gastric juice contains up to 40 and 
the intestinal juices up to 10 mEq per liter. Therefore, prolonged vomiting, nasal 
suction, and diarrhea will produce hypokalemia quite rapidly. It should be an¬ 
ticipated in such circumstances, especially in young and in diabetic patients. 

The patient with hypokalemia complains of anorexia and weakness, especially 
of the lower extremities, which may become flaccid. The electrocardiogram 
shows changes readily recognizable by the cardiologist when the serum potassium 
falls below 2 mEq per liter. It can be corrected by the oral administration of 
orange or tomato juice or of Valentine’s meat juice. Six to 9 grams of potassium 
chloride per day can be added to the first two, or it can be mixed with the intra¬ 
venous fluid (2 to 5 gm. per hter). Its rate of intravenous administration should not 
exceed 180 drops per minute lest temporary hyperkalemia cause cardiac arrest. 
Since administered potassium reaches equilibrium in the cells very slowly, and 
since a small deficit in the serum may represent a large one in the cells, treat¬ 
ment must be vigorous, and continued until electrocardiogram and serum 
potassium are normal. The intake must then be maintained. The intravenous 
administration of sahne to a patient with hypokalemia may be rapidly fatal 
because it drives potassium out of the circulation and into the cells. The use 
of adrenal cortical hormones has a similar effect, since they cause retention of 
sodium and excretion of potassium. 

Hyperkalemia accompanies severe tissue damage as in extensive trauma to 
muscle and in severe hemolytic reactions; it is seen in oliguria and chronic 
uremia, and in Addison’s disease. Clinical manifestations include paresthesias, 
muscular weakness and twitchings and, curiously, flaccid paraplegia. The 
electrocardiogram shows typical changes, and the serum potassium rises. Ten 
mEq/liter is a dangerous level. 

Primary aim of treatment is improvement of renal function. While this is 
being attempted, one may give calcium gluconate intravenously for its specific 
antagonism to potassium; if urine is being excreted, 10 per cent glucose with 30 
units of insulin per liter may be given intravenously to drive potassium out of 
the circulation and into the cells. If the kidneys fail to function, dialysis should 
be used in reversible renal lesions. In adrenal insufficiency, NaCl, desoxycorti- 
costerone, and cortisone are required. 

CALCIUM 

We are not concerned here with hyperparathyroidism nor hypercalcinuria, 
nor with the clotting mechanism, but only with those uncommon situations in 
which calcium is lost as a fixed base. The normal need for calcium is about 0.75 
gm. per day. Its absorption from the bowel is facilitated by the presence of 
vitamin D, acids, citrate, and bile, and impaired by the presence of alkalis and 
of an excess of phosphates. Excretion stops when the level in the serum falls 
below 7 mg. per cent. There is an abundant reserve in the bones. 

While it is excreted in excess in atrophy of bone, idiopathic hypercalcinuria, 
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and hjTierparathyroidism, these disorders do not lower the level in the plasma. 
We are concerned mainly with protracted hyperchloremic acidosis, which has 
so depleted the stores of sodium that calcium is used as a base for the excretion 
of acids, and with uremia, in which retained phosphates combine with calcium 
to form an insoluble compound. 

Symptoms include fatigue, hyperirritability, muscular twitchings, carpopedal 
spasm, and a positive Chvostek’s sign. The scnim calcium is low. 

It is treated where possible by the oral administration of milk and vitamin D. 
Where this is not feasible, one may give calcium gluconate intravenously and 
dihydrotachysterol 1 to 3 cc orally per day (1.25 to 3.75 mg.). 
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SOME PSYCHIATRIC ASPECTS OF SYMPTOMS OF 
GENITO-URINARY DISEASE 

MAURICE R. GREEN and ARCHIE L. DEAN 

From the Department of Psychiatry, Roosevelt Hospital, New York, N. Y. and the Department 
of Urology, Memorial Hospital, New York, N. Y. 

The purpose of this presentation is to describe s 3 anptoms common both to 
psychiatric and urological disorders and to suggest how the urologist, who 
frequently is consulted first, can improve the psychiatric state of suitable 
patients. 

Psychiatric disorders are broadly separated into two main categories, the 
psychoses and the psychoneuroses (s 3 monymous with neuroses). The psychoses 
are characterized by a serious failure to appreciate reality. They comprise those 
psychiatric illnesses which constitute legal insanity and incompetence either 
during some phase of the illness or throughout its entire course. During such an 
illness the patient may have hallucinations or delusions, be in a violent panic or 
suicidal. We do not deal with these conditions in this study. 

The psychoneuroses, which presently concern us, are psychiatric disorders in 
which the personality is dominated by an.xiety, obsessional thoughts, compulsive 
acts, fears and physical complaints in various patterns without objective evi¬ 
dence of organic disease. 

Anxiety neuroses are manifested by feelings of restlessness, tenseness and 
anxiousness accompanied by palpitation, sweating and cold extremities. 

Obsessional thoughts are ideas that repeatedly recur to the patient despite his 
manifest desire to dismiss them. 

Compulsive acts are actions performed by a patient against his will as the 
result of an inner necessity. When these constitute the chief complaint, the 
syndrome is called an obsessive compulsive neurosis. 

When fears dominate the personality, such as fear of crowds, fear of closed 
spaces, fear of animals or inanimate objects, the condition is termed phobic 
reaction. 

If physical complaints without objective evidence of disease are the main 
complaints and dominate the patient’s personality, the syndrome is usually 
called hypochondriasis. 

If there are conversion symptoms such as glove anesthesia of the hand, mid¬ 
line anesthesia of the chin or hysterical paralyses, the s 5 Tidrome is called con¬ 
version reaction. Instead of being experienced consciously, the anxiety impulse is 
“converted” into symptoms of dysfunction in organs or parts of the body which 
are usually under voluntaiy control. These symptoms lessen conscious anxiety 
and usually are symbolic of the underlying mental conflict. Such reactions usually 
meet immediate needs of the patient such as the guilty need to be babied met by 
a conversion hemiplegia. 

Schizoid is another common diagnostic expression. It designates an exceed- 
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ingly shy, sedusive, more or less retiring individual who is excessively wthdrarra 
and introverted. He may or may not suffer from any of the other neurotic 
complaints. 

A number of symptoms commonly produced by organic diseases of tbe genito¬ 
urinary organs may also accompany neuroses. Among these symptoms are pain 
(often in the penis and localized near the glans or along the course of the urethra), 
frequency, urgency, retention of urine, polyuria, oliguria, nocturia, enuresis, 
“chronic congestion of the prostate” sometimes with an ache in the testes, 
impotence and sterilit 3 '. In addition, there may bo anxiety concerning the con¬ 
dition of certain organs such as the size of the penis or testes. Of these symptoms, 
those uith the most frequent and important psychiatric aspects are enuresis, 
impotence and urinary frequency. 

Every experienced urologist knows that it is not uncommon for patients with 
some degree of mental unbalance to present one or more of these symptoms, 
and that in such cases accurate diagnosis and successful treatment are especially 
difficult. It is likely that few of these patients now receive satisfactory treatment 
because most urologists are too busy or too impatient to listen to their apparently 
unreasonable recitals and most psychiatrists are unable to give adequate help. 
This paper, therefore, will briefly discuss differential diagnostic procedures and 
describe simple psychotherapeutic measures practicable for the urologist to 
apply. 

We believe that the psychiatric difficulties of a largo proportion of these pa¬ 
tients are amenable to simple treatment when they first seek medical advice. 
Since the urologist usually has the first opportunity, he should accept the re¬ 
sponsibility for affording relief whenever possible unless the psychiatric derange¬ 
ment is beyond his ability to treat, when he should promptly refer the patient 
to a competent psychiatrist. 

Regardless of his attitude toward treating simple psychiatric problems associ¬ 
ated with symptoms of genito-urinary diseases, the urologist must carefully 
avoid producing further psychiatric illness in his patients. Forcefully advocated 
and frequently repeated treatments, such as dilatation of the ejaculatory ducts, 
dilatation of the ureters, or even overdoing prostatic massages, may strengthen 
neurotic illnesses or produce them, especially in predisposed individuals. 

The only way by which the urological or psychiatric significance of symptoms 
common to both fields can be truly recognized is by means of a careful history 
and physical examination. One should never use the “either-or” basis to differ¬ 
entiate psychiatric manifestations from organic disease of the genito-urinaiy 
system because the possible association of significant psychiatric imbalance is 
not necessarily excluded when organic disease has been found and vice versa. 
For instance, pain often is a symptom of great urological significance; it may also 
be part of a psychiatric syndrome. A psychiatrist may note the conjunction of 
burning in the penis with hysterical symptoms and make tbe diagnosis of hysteri¬ 
cal pain. While this diagnosis could be correct, the possible presence of acute 
urethritis or prostatitis cannot be ruled out without further investigation. 

Pain in the penis, described as a “burning sensation” which may be caused by 
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prostatitis or urethritis, also is occasionally the chief complaint of individuals 
suffering certain kinds of anxiety and tension. Patients with syphilophobia and 
cancerophobia are examples of this group. Their complaints usually fit into the 
syndrome called phobic reaction, described above. All of the complaints of these 
individuals are lik ely to be exaggerated and dramatic. Some of these men and 
women go from one physician to another, apparently convinced that they are 
sufi'ering from a terrible disease and they remain adamant in that conviction in 
spite of medical evidence to the contrary. 

Frequency and urgency which may be caused by a urinaiy tract infection, 
prostatic enlargement, a stone or a tumor in the bladder, are also commonly 
associated with, and the result of, simple acute anxiety reactions. These are such 
as occur preceding a serious exanaination in medical school, or before entering 
military combat or some other threatening situation. Frequency and urgency 
may also be manifestations of some chronic anxiety or tension states such as may 
occur in a variety of psychiatric syndromes, especially in the schizoid individual 
with hypochondriasis. This type of patient is extremely shy, withdrawn, sus¬ 
picious and complains bitterly of his symptoms and how everyone has completely 
failed to help him. He may even suggest that he has been injured or made 
worse by his previous physicians. The prognosis is poor for improvement with 
any kind of treatment although it is possible to maintain the economic and social 
status of these individuals by patient palliative treatment over many years. 
These patients often consider themselves insulted and will seek treatment else¬ 
where if psychiatric therapy is urged. However, they are likely to be more amena¬ 
ble if they have specific psychiatric complaints such as insomnia, depression, 
fears or severe anxiety. 

Retention of urine, usually caused by organic obstruction of the bladder outlet, 
occurs occasionally on an entirely psychogenic basis due to a spasm of the sphinc¬ 
ter muscles. This is analagous to that which occurs in the rectum, the sphincter 
of Oddi, and the cardiac sphincter of the stomach. The precipitating emotional 
stress may be obscure and impossible to find in a short history, but the condition 
is usually recurrent. A woman who declared that she could not void was cured 
when a retention catheter was left in the bladder for 72 hours. The urologist in 
charge who knew the healthy condition of her genito-urinary system, gave the 
patient no additional treatment other than listening with patience to her com¬ 
plaints. 

Difficulty in urination may consist of hesitancy in starting the stream, difficulty 
in maintaining a constant flow or sudden stopping of the stream. These sjmip- 
toms may be the result of prostatic enlargement, urethral stricture, bladder 
stone or tumor, or they may occur when some organically normal individuals 
attempt to urinate in the presence of others. This trouble was not uncommon 
among extremely shy individuals in the armed forces and a number developed 
neuroses from their anxiety in the common toilet. It was a more serious illness if, 
at the same time, there was similarly induced bowel dysfunction. Difficult 
urination may also be a reflex nervous disorder in individuals who are under 
extreme tension of the type characterized by “have to get it over with.” They are 
so impatient and angry with any delay in completing the task at hand that they 
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can barely relax enough to start and maintain their stream. They may stand and 
strain with a great sense of annoyance until finally they are relieved. 

Polyuria may be temporarj- due to excessive fluid intake, cold, suppression of 
sweat, the use of diuretics, the crisis of a fever, hysteria or nervous c.xcitement. 
Polyuria often is permanent in diabetes mcllitus, diabetes insipidus, chronic 
interstitial nephritis, and in amyloid disease of the kidneys. There is a psycho¬ 
genic type of polyuria produced by an e.xcessive water intake due to an exag¬ 
gerated thirst. The occasional indhdduals so affected find their only relief from 
severe anxiety in the frequent and abundant intake of water and other liquids. 

Oliguria may occur with cardiac or renal failure and also in association with 
dehydration experienced by patients in catatonic stupor, prolonged severe 
excitement states and anorexia nervosa. It is important to make a correct diag¬ 
nosis promptly because these patients are seriously ill and the proper treatment 
for the different conditions varies greatly. Diagnosis maj' be difficult if the pa¬ 
tients are unconscious but examinations of the blood usually mil show retention 
of nitrogenous waste products, characteristic of uremia. Since kidney failure can 
be due to so many conditions such as obstruction of various types, stone, tumor, 
nephritis, circulatory failure, or the ingestion of poisons, much further investi¬ 
gation must follow the establishment of an organic basis for the oliguria. On the 
other hand, as soon as the heart and kidneys are found normal, the dehydration 
can be overcome with proper quantities of fluids administered intravenously. 

Nocturia, when of organic origin, commonly appears in men of middle age in 
the earlier stages of prostatic obstruction. It occurs frequently in ehildren who 
rationalize their nightly visits to their parents’ bedroom by saj-ing that they had 
to go to the toilet. It may also occur as an expression of marital anxiety in which 
one partner escapes from uncomfortable, physical intimacy by a trip to the 
toilet. 

Chronic prostatitis or “chronic congestion” as it is sometimes called, may be a 
manifestation of inflammation due to infection or symptomatic of unfulfilled 
erotic excitement. It has sometimes been referred to as the sudden abstinence 
syndrome occurring when the mfe is pregnant, ill, or awaj' from home. A quite 
different type occurs in the homo-erotic patients who become addicted to 
prostatic massage to relieve their erotic tension. 

Enuresis, and unless controlled, can wreck the life of its unfortunate victim, 
has been recognized for many years as being of exclusively psj'chiatric nature in 
75 to 95 per cent of the cases. However, with the development and use of suitable 
instruments for visualizing the posterior urethra in young children, an increasing 
proportion of patients have been found ndth demonstrable organic abnormalities 
and have been cured by endoscopic treatments. In so far as enuresis is a mani¬ 
festation of an emotional disturbance in the child, one can presume that it reflects 
some kind of tension in the relationships between the mother, father and child. 
It is useful to make a tentative exploration of these relationships before referring 
the child for a psychiatric evaluation. In each instance the psychiatric study 
should include the parents. Perhaps explaining the disturbing factors to them 
may end the stress on their child with improvement in the enuresis. 

Impotence has also had an abundant literature. To the extent that it is an 
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exclusively psychiatric problem, it is an expression of a disturbance in the area 
of the physical intimacy. A minutely detailed history of where, when, how and 
what is particularly important here. Impotence is always present in a serious 
depression. It may also be a part of almost any other psychiatric syndrome. It 
occurs at times in individuals who suffer from hysteria, chronic anxiety, hypo¬ 
chondriasis, obsessive compulsive neurosis, phobic reactions and psychotic 
reactions. 

Sterility has at times been blamed on “nervous exhaustion” when no other 
cause could be specified. These “idiopathic” cases sometimes become fertile 
after adopting one child. This strongly implies some kind of an emotional prob- 
blem as an etiologic agent. Perhaps this will be understood better as the inter¬ 
relationships of the sex hormones with the adrenal cortical hormones and stress 
become better clarified. 

Patients, particularly parents, may complain of “excessive” masturbation. 
If parents, they complain about their children usually. Masturbation is entirely 
normal. If practiced so conspicuously that the parents notice it and bring the 
child to a doctor, the child must be suffering a serious emotional problem or com¬ 
plete lack of privacy. If the adult complains about doing it himself, the important 
question to ask is why is he complaining. Is it because he is so lonely? These 
individuals are usually quiet, shy and withdrawn. They are often more or less 
ashamed of their “wet dreams”. Occasionally an indhddual has been alarmed 
because of a seminal discharge occurring while asleep which was mistaken for 
evidence of gonorrhea. 

The psychiatric implications of the presence of foreign bodies in the urethra 
and bladder depend on the circumstances. It may be simply a manifestation of 
immature erotic experimentation; or it may be associated with some kind of 
sexual fetishism or ritual. It is sometimes seen in psychotic patients. Constriction 
or strangulation of the penis by a string or a band of rubber, wood, or metal may 
occur under similar circumstances. It does not necessarily imply serious psycho¬ 
pathology, although it is sometimes observed in psychotic patients Occasionally, 
a psychotic individual may attempt to castrate himself. 

Anxiety about the size of the penis is a frequent manifestation of strong feelings 
of inferiority in both adolescents and adults. Severe inferiority feelings are rather 
common and may be associated with a variety of psychiatric s3mdromes. If the 
penis actually is undersized, it may be significant of some organic endocrine 
problem. On the other hand, relative smallness of the penis seldom worries an 
othenrise normal man because of the truth of the old sa5dng, “It’s not the size, 
but the technique that matters.” 

Parents who are unnecessarily anxious about their children’s genitals usually 
are expressing a projection of their concern about their owm. An attempt should 
be made to elicit such a history in those cases. 

The genital area, in men and in women, is invested with a profound emotional 
sigmficance. In a rather important way, it symbolizes the individual’s capacity 
for mature behavior in our society. The term, potent refers not only to sexmal 
capacity and fertility but to strength in general, as is indicated by our use of 
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the term, potency, in relation to drugs and medications. Therefore, many indi¬ 
viduals interpret damage or threat of damage to their genitalia ns a direct threat 
to their ability to perform as adults in their community. This is particularly 
true of very immature individuals who need to constantly e.\aggeratc their sexual 
and athletic prowess so as to reassure themselves that they are “big boys” now. 
A few words of re-assurance, a relaxed, unhurried, sympathetic, professional 
manner, and a careful, gentle approach are understandably necessarj’. If an 
individual appears extremely tense, for example, a young adult coming for a 
circumcision, it might be very useful to chat with him for a few minutes about 
his feelings and anxieties so that he needn't feel ashamed of them, nor feel that 
he is a “sissy”. 

When the urologist ohsen’cs sjTnptoms of psychiatric disorders in a patient, 
it is a matter of great importance to know whether psychiatric treatments are 
necessary. Generally speaking, if the patient appears unduly amdous, depressed 
or bizarre, it is best to refer him to a psychiatrist. On the other hand, for the less 
severe anxieties and tensions of cverj’ day living, the urologist himself can give 
simple psychotherapy by recommending various forms of recreation, such as a 
vacation, church acth-ities, social activities, sports or hobbies, and there is great 
likelihood that this will be helpful. 

Whenever the urologist believes that there is an important psychiatric aspect 
in the clinical problem presented to him, it is useful for him to inquire of the 
patient how he feels about himself in relation to other persons: Is he nervous, 
tense, upset, irritable, moody, anxious, aggressive, passive, dependent, etc. 
Sometimes this inquiry, in itself, constitutes beneficial therapy. 

If the patient experiences no relief or clarification from an inquiry into his 
emotional state, and no relief from any of the recreational or social activities 
suggested, the urologist should not pursue his investigation further. He should 
refer the patient to a psychiatrist. He can, however, continue to be psycho¬ 
therapeutic by his confident, respectful and serious interest in what the patient 
has to say about himself and by an attitude of genuine optimism regarding the 
course of the patient’s illness. Fortunately, many patients have such a powerful 
inherent drive towards mental health that respect, confidence, and support, 
patiently given, will provide enough impetus to enable them to achieve healthier 
living. 

bummakt 

Symptoms common both to psychiatric disorders and organic genito-urinary 
disease have been listed and their possible significance considered. Simple psychi¬ 
atric methods have been described which the urologist can employ in suitable 
patients to supplement urological procedures. 

14 E. 80lh St., New York SI, N. Y. {M. R. G.) 

SO E. 40lh St., New York 16, N. Y. {A. L. D.) 
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CYSTOSCOPIC SAFETY; A STUDY OF TOPICAL 
ANESTHESIA IN DIAGNOSTIC UROLOGY 

FEDOR L. SENGER and ADRIAN W. ZORGNIOTTI 

From the Department of Urology, The Long Island College Hospital, Brooklyn, N. Y. 

During the past 6 years, the urology service of The Long Island College 
Hospital has seen 2 deaths from the intra-urethral instillation of ssmthetic, 
cocaine-like, topical anesthetics. The alarming suddenness with which these 
catastrophes occurred was our mandate to study the underlying causes and 
possible remedies for these reactions. The urologist who makes use of topical 
anesthesia must be prepared to recognize and treat reactions which may occur 
in spite of his efforts to avoid them. 

Aside from admonitions by the Council on Pharmacy of the American Medi¬ 
cal Association and an article by Randall in 1923, the literature on this subject 
is very sparse. Articles in more general terms give equally little information. 
In 1951 we sent a questionnaire covering all aspects of cystoscopic anesthesia to 
171 chief residents serving approved urologic residencies throughout the United 
States. We are gratified to receive 54 satisfactory replies which, when combined, 
represented 58,500 institutional cystoscopies a year. Our purpose is to present 
the results of this study and to discuss the nature, prevention, and treatment 
of these reactions. 


EEStUiTS OF THE QUESTIONNAIRE 

When asked for their preference of technique for routine cystoscopic use, 54 
per cent (twenty-nine) of the questionnaires were returned by institutions fa¬ 
voring some sort of topical intra-urethral anesthetic. This was the largest group. 
It could not be determined whether this great preponderance represents tena¬ 
ciousness to established methods, or rather is indicative of the need for economy 
in diagnosis. We believe that for cystoscopy, topical anesthetics have their own 
merit far above other forms of anesthesia, and this high statistic is recognition 
of this fact by urologists in general. Within this group, “no anesthesia” was 
given as second choice (83 per cent), and pentothal was third choice (17 per 
cent). 

Twenty-six per cent (fifteen) replies said that they did not use any anes¬ 
thesia at all. Many were very specific in their contention that careful, well 
lubricated instrumentation made the use of any anesthetic unnecessary. These 
replies also added that they did not hesitate to use anesthesia in some form 
when indicated. Here topical anesthesia was favored slightly as the second 
choice of this group. 

Third were those favoring intravenous pentothal alone or combined with 
general anesthesia. These comprised 13 per cent (seven) of the replies. Finally, 
spinal and caudal were used to the exclusion of other forms of anesthesia by 7 
per cent (four) of the hospitals questioned. Any hospital using one type of anes- 
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thesia in more than 50 per cent of its cystoscopies was counted as preferring 
that type. Second and third choices of anesthesia were also covered in the 
questionnaire, but revealed little of significance, c.\cept as noted. 

Thirteen different anesthetic agents were cited in the replies received. Mety- 
caine (piperocaine) was the most frequently named (35 per cent). Although 
this product is not used at the Long Island College Hospital, one of us (F. L. S.) 
has used metycaine in his office for a number of years with satisfactory results. 
Nupercaine (dibuemne) (12 per cent), Intracaine (12 per cent), procaine (8 
per cent) and cocaine (8 per cent) were next most frequently used drugs. Eight 
other drugs comprised the remaining 25 per cent. We were surprised that only 
one reply came from a service which used pontocaine, since this is the drug 
we have found to he most satisfactory and that we employ routinely.* 
Preparation, vehicles, sterilization, and mode of application were covered 
in the questioimaire. Water was the preferred vehicle (78 per cent), although 
jelly (20 per cent) and crystals (2 per cent) were used by some. Autoclaving of 
the solution was done by most services. Eighty-seven per cent of the ques¬ 
tionnaires stated that the average instilled volume was between 10 and 30 cubic 
centimeters of liquid. Methods preferred for instillation were varied. The 
following figures were obtained for males: bulb syringe (82 per cent), catheter 
(6 per cent), metal instillator (4 per cent), other (8 per cent). Also in the male, 
66 per cent sought anesthesia of both the urethra and trigone. The remaining 34 
per cent anesthetized the anterior urethra only. In the female; bulb syringe 
(35 per cent), catheter (16J^ per cent), metal instillator (10^ per cent), cotton 
pledget (alone) (31 per cent), and other (6 per cent). Most operators seemed 
satisfied with their method; the average onset of anesthesia was 5 minutes, the 
average duration thirty minutes. 

A large portion of the questionnaire was devoted to toxic reactions. In all, 
twenty-six were reported, including seven of our own. Of these twenty-six, 
twelve were mild reactions which responded to simple treatment, ei^t were 
severe but responded to treatment, and six resulted in death in spite of intensive 
treatment. Nine different agents were involved, varying from such agents of 
low toxicity as procaine and metycaine, to more toxic cocaine, nupercaine, and 
pontocaine. Twelve patients had previous bleeding from the gcnito-urinaiy 
tract, and seven previous instrumentation. All twenty-six reactions were in 
males, nineteen of which had either prostatic or urethral disease. Most reactions 
fitted into the categories laid down (Mayer in 1924 and subsequently the Council 
of Pharmacy in the Joumal of the American Medical Association) as contra¬ 
indications to intra-urethral anesthesia. A few reactions were noted in patients 
in whom no strictures, previous instrumentation, acute urethral inflammation, 
or^ lower tract bleeding could be demonstrated. Five reactions were in dark 
skiimed patients (Negro 3, Puerto Rican 1, Pakhistani 1), partially reviving our 
earlier belief that these individuals are prone to reactions. Another important 
common denominator was apparent; this was the mode of application of the 

Ciba; Intracaine®, Squibb; Pontocaine®, Winthrop- 
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drug. In twenty-four of the twenty-six reactions (in two information was lacking) 
the bulb syringe had been used. This has led us to revise our opinions and 
technique of application. 

Most replies showed that patients were given pre-cystoscopic medication, 
and that the operators had some definite ideas concerning the treatment of 
reactions. Only a few indicated that they understood that there are different 
types of reactions, requiring diagnosis and different forms of treatment. Conse¬ 
quently most questionnaires produced replies advocating either inadequate or 
incorrect emergency treatment. In analyzing our own cases along with those of 
others, it was not diflScult to conclude that reactions could have been avoided 
and deaths prevented. 

THE PHARMACOLOGY OF TOPICAL URETHRAL ANESTHETICS 

The preparation of this portion was materially helped by the appearance of 
an article by Sadove, et al. from which information has been liberally borrowed, 
and to which the reader is referred. 

At present, the synthetic, cocaine-like drugs are still most satisfactory for 
topical anesthesia. Early workers realized that the toxicity of different drugs 
does not increase proportionately with their effectiveness. This quality is the 
main incentive for continued research, in the hope that new compounds with 
higher margins of safety, minimal local irritation, and greater stability under 
sterilization can be found. Procaine is accepted as least toxic of these drugs, 
metycaine is only slightly more so. In clinical use, we have found that nuper- 
caine and pontocaine are the most effective drugs available. We feel that ponto- 
caine, especially, can be used in greater dilutions with a marked diminution of 
toxicity. This has led to the adoption of pontocaine by our service, emplo 3 dng 
it with caution as we describe below. 

Replies to the questionnaire showed that nearly all operators employ a 
quantity of topical drug which, if totally absorbed into the blood stream, would 
produce toxic manifestations. The normal urethral mucosa probably absorbs 
small quantities of drug. This can be increased manifold when the mucosa is no 
longer intact from inflammation, instrumentation, or from the forcible injection 
of the drug with a bulb syringe. In this connection, Dr. Albert J. Paquin of the 
New York Hospital kindly made available for our inspection three sets of 
urethrograms showing spread of radio-opaque medium into the veins of the 
penis, and prostatic and vesical plexi. These were made by the forcible intra- 
urethral injection of intravenous medium with a syringe. Selected patients who 
had urethral bleeding from instrumentation were used. Up to forty-eight hours 
elapsed after bleeding had stopped before this was done. We use an aqueous 
solution for urethrograms routinely, very often taking exposures while pressure 
is being maintained in the urethra with the medium, and have never obtained 
such pictures on large numbers of unselected cases. We believe that Dr. Paquin 
has effectively proved that instrumentation, especially with bleeding, will give 
direct access to the blood stream. Toxic reactions are the result of the presence 
of a high concentration of drug in the blood stream. While it is estimated that 
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the normal Inei tan cletoMfj a lethal do'-c in icis than sixty minutes, rciutioiis 
occiii ill much less time One must u«e the least amount of diug whieli xmII gi\e 
the desired results in seletted, piemcduatcd patients 

Most leactions maniftst tliomscKcs as stimulation of the tcicbial toitex and 
the medulla Apprehension, restlessness, sudden talkatnciiess, thoicifoim 
movements are impoitant eaih signs Tiemois and i lonit (oin ulsions are lalci, 
more senoiis signs Also, fiom stimulation one m ij see incicascd rcspiiatioiis, 
tacliycaidia, and xomiting Ticatment of this txpo of icaction is best at- 
tomplishod bj shoit acting baihiturales intiaxcnouslv, in suHitienl quantities 
to control sjmptoms Oxjgcn is impoitant to tomb it the hjpoxia whuh maj 
result from impaiianent of the icspnatoiv mnstles in toiiMilsioiis It is also 
knonn to increase tolciante of these dings in cxperiment.il animals 

The peiiod of stimulation ma> he hiief In these cases dcpicssion of the 
cential nenous sjstem maj ensue If stimulation is more prolonged, dtpiession 
may he concuiieiit mth it In such cases of simultaneous stimulation of some 
centers and depiession of othei's, an exact diagnosis tan he \cvy cliiricult The 
phjsician must bo pitpaicd to decide accuialelj and net lapiclly to pioveiit 
death 

Sudden loss of speoth is a \erj impoitant waining sign of cmh c entinl non oils 
sjstem depression This may he followed bj nntonstiousiicss, flacciclitj, and 
ultimatelj’, respiratorj and eirtulatorj failure Siipportuc tieitment until the 
agent is detoxified offers the best hope of sating the p itient It must bo borne 
m mind that central ucuous sjstem stimulants and ceitain taidiotasciilai 
stimulants which hate central clTcets arc stionglv tontin inchoated Thej’ will 
act 111 the same manner as the offending dnig, clopicssing fuithei the ahcaclt 
depressed patient Oxjgcii, aitificial respnalion, head clown position, heat, 
intratenous fluids, and cnciilatorj stimulants should protido the ncces«aij 
suppoit until the patient lecotcis himself 

Circulatorj collapse without central nenous sjstem leaction is laie So me 
allergic responses such as lines, angioncuiotic edema, and asthma Alleigj' is 
best treated with epinephiino and antihistaminits Saclox e maintains that hj por- 
sensitnity oi ichosynciasj' is laie Although we do not dispute this contention, 
our expenence with Negroes appaicntly being pi one to leactioiis loads us to 
suggest that sonsitn ity mnj’ play some part in icactions 

DISCUSSION AND OUTLIND OF TFCIINIQULS SUGGFSTLD 

Although theie are some who would like to see these chugs peimanentlj’’ 
iclegated to limbo, it seems that thej’’ me hcie to stay at least a while longei 
Topical use of the antihistamine drugs seems piomismg, but local anesthetics 
as we know them eliminate discomfort fiom contact with the instrument and 
decrease ‘stretch discomfoit” Piopeilj applied, they also anesthetize the flooi 
of the bladdei, an important expedient to examination midineteial catheteriza¬ 
tion Patient acceptance is also impoitant The lajman expects the doctoi to do 
something to ease the discomfoit of a pioceduie which, bj' loputation, is a 
fearsome experience Pentothal, spinal and caudal have then indications, but 



752 


F. L. SENGEE AND A. -W. ZORGNIOTTI 


for diagnostic work on a busy urologic service are time consuming, uneconomical 
to both the operator and the patient, and can be hazardous in themselves. 
Topical anesthesia can be made safe if handled properly by personnel who 
understand the problems involved. The following is the method used at our 
hospital; we feel it combines safety with expedienc}'- and yet remains within 
the capabilities of our trained help. 

The prevention of toxic reactions is relatively simple in contrast to the acute 
emergency. Topical anesthesia is not given to any patient with a history of 
previous reactions, or who fits into the categories listed by Mayer and others, 
namel}'’: recent instrumentation, acute inflammatory conditions, histoiy of 
lower tract bleeding, or stricture. To this list we add those patients who are 
known to have impaired hepatic function. Another factor in the prevention of 
reactions is premedication. This is important and so simple that its use should 
be universal. Barbiturates are known to increase the resistance of animals to 
lethal doses of topical drugs bj'^ three to four times. Ambulatory patients, when 
accompanied b 5 '’ a responsible person, or who can rest afterwards should be 
given the benefit of simple oral medication. We recommend nembutal or 
seconal, 0.1 gm. with two glasses of water one hour before cystoscopy. 

Finallj’’, careful instillation of the topical drug by trained, calm personnel is 
absolutely necessary in preventing reactions. After analyzing our reactions, and 
later those of others, we decided that aside from ignoring the basic contra¬ 
indications the bulb S 3 a’inge was also to be considered as a possible culprit. We 
have found that most patients will not object to the passage of a small, well 
lubricated, soft rubber catheter. This catheter passes easilj’’ in most routine 
cases. The bladder is emptied to determine residual urine, and prevent dilution 
of the drug with bladder urine. Ten cubic centimeters of '^'2 per cent pontocaine 
(aqueous) are then instilled into the bladder. A penis clamp is applied, and the 
catheter slowl}’- withdrawn gently injecting another 5-10 cc into the urethra. No 
force is used, and with this method no drug is spilled. If any difficulty is en¬ 
countered in passing the catheter, it is withdrawn and examined for traces of 
blood. If there are none, then 15 to 20 cc of one-half per cent pontocaine are 
injected with a bulb S 5 ’’ringe. Those who use a syringe must remember not to 
force the liquid into the urethra in order to overcome the sphincter. Instructing 
the patient to tiy to urinate relaxes the sphincter and allows the fluid to flow 
freelj'’ mto the bladder. Here too a penis clamp is applied. A ten-minute wait 
before attempting a cystoscopj'- is advisable. We make one exception to our 
rule of never using topical anesthesia on a patient with a contra-indication. 
We do use catheter instillation of topical pontocaine in passable strictures since 
we prefer to instrument these patients vnth local anesthesia whenever possible. 
On the other hand, should the catheter fail to pass we proceed without anesthesia 
or resort to pentothal. 

Since this method of preparation (which anesthetizes the trigone as well as 
the entire urethra) has been instituted, no reactions, even mild, have been noted 
in over 3600 C3’-stoscopies. We feel that optimum anesthesia is being obtained 
without appreciable slow down, or change in econom 3 ’’. 
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T\BrL 1 Summary of dtayiwsfi and treatment 


Treatment should be — ^Icfuc 
and Mporous 

1 ncmo\odrug 

2 Control svmptoms \wtli fest 
acting IV barlnluralc 

3 Do not hcfait \lc to gue oxjgon 
1 Watch tor CisS dcprc«smn 


Treatment here is more uatchful 
and supportue, but none the 
less active 

1 Uemovo drug 

2 Carliogon 

3 Vascular stimulant with mm 
imal CKS tITccts in order to 
avoid depressing the patient 
further (Vasovvl 10 mg IV) 

•1 1 rondolonborg 

5 IV fluids 

C ^^a^nth 

7 Artifici d rcspir itiou 

8 njuntphnne wlien indicated 


Central Nenow^ Sn^tem 
Slwiulalion Maj lie — 
cortical or medullan, 
or both 


Central Nertous System 
Depression, maj follow 
or bo concurrent with 
stimulation, (i c some 
centers will be stimu 
latcd at the same time 
others will bo dc 
pressed) It maj be 
difficult to make an 
exact di ignosia 


Circulatory Co//o;isc 
zUhrgy 


Dnrh svniploms arc-— 
Vpprchcnsion and 
talkativeness, vsliich 
maj be accomiiarncd 
b\ hjperpnea, tremors 
or vomiting 

ThisisfoUowcdbj —Clo¬ 
nic convulsions, and if 
untreated, death 

Pirheat svmptom prob 
abli IS sudden loss of 
‘jpccch 

This max be folloxxcd bv 
unconsciou‘»ncss and 
fl vccidilv 

Rcspintorx nml/or cir 
culatorv failure max 
ensue, uid lead to 
dentil 


llixos, asthma, nngio 
neurotic edema 


Same as for 0\S depression 


1 Kemovo tlrug 

2 1 pmc|)hnno 
Autihislamimcs 


Shock 


TIIL. TULVTMENT of REACTIONS 

When faced with a leaction, prompt action is necessary, the interval between 
onset and death can be but a few piecioiis minutes Our eutue staff has been 
briefed on reporting suggestive sjouptoms, as well as on then lole in the tieat- 
ment of any emergencj which may anse AVc keep an emergency tray and a 
suction apparatus in the room for cvstoscopj Oxygen, caibogcn, and icsusci- 
tating apparatus with trained personnel arc available m the ncaibj operating 
loom 

Removal of the offending agent should be the fust consideiation This is best 
accomplished by leleasing the penis clamp and rapidly emptying the bladder by 
catheteiizatiou At the iisk of being superfluous, we wish to sticss that in the 
distraction of the moment, the cystoscope sheath may be ovei looked as the 
handiest for this purpose Since diagnosis and treatment aie very intimately 
linked, table 1 has been prepared to avoid repetition and to provide a guide and 
summary for the leader Oxygen is advisable in all cases, howev^ei mild We 
beheve that intiavenous sodium amytal is the drug of choice for cases of 
central nervous system stimulation Until recently we have used piopadnue 



754 


F. L. SENGER AND A. W. ZORGNIOTTI 


as a circulatoiy stimulant, and feel it is an excellent drug. There are now 
available tvo drugs which are of considerable value as vasopressors without 
central effects. These are vasoxjd and nor-epinephrine. Vasoxyl is our drag of 
choice in mild reactions. More desperate situations call for nor-epinephrine. 

After-care, rest and careful observation are of the essence. On our service 
one patient lapsed into convulsions about two hours after being controlled, and 
required a considerable amount of intravenous barbiturate to again be brought 
under control. Small doses of barbiturate should be given orall}'- for at least 24 
hours. 

SUMMARY 

The results of a questionnaire showed that in 54 per cent of replies topical 
anesthesia was preferred for routine diagnostic C3’'stoscopj>'; 26 per cent favored 
no anesthesia; 13 per cent preferred intravenous pentothal-general. 

Most reactions to topical anesthesia are in males, and seem attributable to 
application of anesthetic solutions with a ljulb S 3 n’inge. Acute inflammatory 
conditions of the urethra, lower tract bleeding, strictures, prostatic disease, and 
patients having had recent instrumentation are most commonly involved. 

There are two t 3 "pes of I’eactions to topical anesthetics: stimulation, and 
depression of the central nervous s 3 ’^stem. Confusion in diagnosis ma 3 ’’ occur 
when stimulation and depression are concurrent. Treatment is based on correct 
evaluation (see table). 

Proper screening and premedication of patients, along with careful instillation 
of topical anesthetics using a catheter, will prevent most reactions. 

Topical anesthesia in routine work is still best and most economical. Properly 
aiDplied it can be made safe. 
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ROrATIXG SPECIMEK IIOLDEP 
TVH MA5iO\ 

from the /Jtparlnirril of I rolopp, the \ftnon Clinic, tiicalth, 11 ink 

Duung tlie postopciiitup pciiofl following itmoial of the mctliiiil (iilliotir 
attci anj tjpe prostatcptomv, it is our mslom to lia\(' tlio patient \oid into 
standard 7-oniice (210 cc) clem glass speiimon hotltes 'J ho intiont is instinctod 
to nso one bottle for each \oidiiig, and when he has Idled the thud holtle to dis¬ 
card the oldest specimen and use ils toiilaiiier foi that toiding lie (oiitimics to 
discard the oldest specimen and use that holtle foi laoli siihsiqiitnt voiding 
The adrantages of such a progiam are ol)\ ions The allending suigeon can tell 
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at a glance a) how much the patient is voiding each time; b) the approximate 
amount of bleeding or infection present; and c) should sudden hemorrhage occur 
after the urine has become clear, he is immediatcl}'^ aware of it. 

Until recentl}^, the rotating specimen bottles harm been kept on the patient’s 
bedside stand, on the floor, or on the bureau in the patient’s room. This has 
always proved unsatisfactoiy for obvious reasons. Now a portable holder which 
is easity accessible to the patie]it, detachable from the bed, simple, and easily 
constructed, has been designed. Figures 1 and 2 show the specimen holder and its 
usual position when in use. It has been found entirelj’' satisfactoiy and practical. 

The author wishes to express his thanks and appreciation to Mr. Brent iMikkel- 
son, engineer at the Virginia Mason Ho.spital, in Seattle, Washington, who made 
the original design and models of the rotating specimen holder. These holders are 
available in quantit}’’ direct from the Tower Company, Inc., Seattle 14, AVash- 
ington. 

1115 Terry Ave., Seattle 1, Wash. 
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A coN^^I:IrrI^•G biudgd 

ClIAULI S N HUltNS 

The con\citing bridge lioiciii dc^tiibcd isde-igiiul loclimiii do the pi'-'.igo of 
two iiistiiimcnts if C3btos(opj, iirethiostopy 01 iippei ti.ut studies aie iic(e«ir\ 
foi the same patient It pcimits eomplcte Msiiidi/atioii of tlie lil iddei ndh the 
forobhcinc as Mell as the light tingle lens svstcni 1 Inis, bettci i isiMli/ation of 
intraiesital and intni-uicthial pathologn piotessts, piitniilaih piostatu 
lesions, IS made possible hj this budge \ihi<b uin be iistd in the instiuments 
listed below Also, in the pieseine of niethial (hsc.isc, the iiistniinelit is useful 
to facilitate nistiumeiitatioii IMoicocci, \isunl <on\emioii to the foioblniiie 
s\stem IS more feasible when mid or lowei tiait disc isc neiO'sit di s subseriueid 
endoscopic opeiatne piocednics ruilheimoie, it is dcsigiud foi else of produc¬ 
tion witli tone cntional tools .iiid d\(s 



rm 1 


The instniment (fig 1) lonsistb of a budge with n (oidial poit, a loth and pegs 
that adapts a forobhque telesiope (08 and (iSV) to the following st.iiul.nd Ameri¬ 
can Cj stoscope Makeis Inc she dhs 


ACM 1 

Cal StJ 


C05 

IGF Urown Buci^cr convex she ith 

COM 21 

21F Brown BuorRcr con\c\ shcith 

09\r24 

24r Brown Bucigcr con\c\ slicnth 

175 69 

21F Rft\ich sheath 

175 C9SP 

24r Ra\ich sheath 

210 69 

24r ^IcCarllu sheath 

213 69 

2irMcCirth\ shoith 

196 C 

24r Buerger shcatli 

198 C 

2ir Buerger shcutli 


Brilliant illumination maj' be obtained bv using the lamp on the sheath as 
well as the forobhque lamp The additional light olniatcs the daik shadow, or 
halo. 111 the distal one thud of the field of msioii The ilhimmation ichicied is 
supeiioi to anj heretofore obtained The author has employed this budge in the 
10, 21, and 24 Blown Biiergei eon\e\ sheaths in o\ei one hundied casts 
Accepted for public ition October 13, 1953 
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In addition, I have used it in other cj’^stoscopes. It permits adequate foroblique 
vision in aU these instruments. 

I wish to thank Dr. Peter P. Ma 3 mck, 38 N. Franklin St., Wilkes-Barre, Pa., 
for his advice and clinical material; Dr. Robert C. Jones, ICingsport, Tenn. for 
suggestions, and Mr. Frederick J. Wallace of American Cystoscope Makers Inc. 
for the experimental model. 

88 N. Franklin St., Wilkes-Barre, Pa. 
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A “SURE GRIP” TITE OF RESBCTOSCOPE SHE VTII LOCK 
GLORGL O IKUMUUCKGll 

Theie is an inoicasing tendency among uiologists to perfoim a more complete 
prostatic resection by endoscopic moans Thcio is also .1 gicatei tendencj to use 
counter pressuie against the prostate icct 1II3 to obtain tins end As a result, 
there has been an increase in the use of the one hand tcdiniquo of bolding the 
resectoscope, the othoi band being uswl foi lettal pressure Hie friction grip be¬ 
tween the sheath and the working clcmtiit of all lesocloscopes on the market was 
made to separate easilj’ and was designed for the original Stcni-MoCarthy resee- 
toscopo, wheie no pull was made at this junction Often aftei a > car’s use or less, 
there is a tcndeiicj' for the prongs to separate and the sheath to disengage from 
the working element during resection 



I'm 1 

Ml rredciack I Wallace of Amcritaii Cjstostope Alakers, Im has suggested 
that substitution of the ba) onct lock, as now used on the ci sto^copo, would soho 
the problem I believe this would be an excellent modihiation, but until this 
comes to pass, the following simple modification (fig 1) will suffice 
For the past 0 years I have had success in this respect bj using a small rubbei 
band between the water post of the sheath and its spiing knob Tins will hold 
the working element to the sheath lathcrthan expel it, as is tiue w ith the picsent 
spring action 


suxixi \n\ 

This device holds the sheath against the working clement firmh and allows foi 
a one handed technique The sheath can be leleased fiom the working clement 
by simply twisting the knob forw ard 

SO S County Line, Hinsdale, III 
Accepted for publication March 17, lOM 
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PROGRAM, ANNUAL ^'lEETING OF SOUTH CENTRAL SECTION, 
AMERICAN UROLOGICAL ASSOCIATION, BROADMOOR HOTEL, 
COLORADO SPRINGS, COLORADO, OCTOBER 18-20, 1954 

OCTOBER 18 

Results OF Ureteral Transplantation TO A Rectosigmoidal Pouch, William F. I\Ielick 
and Joseph J. Xaryka (by invitation), St. Louis, Mo. 

The Use of R vdio.vctive Cob.alt (Com) in the Treatment or Bi ,adder Tumors, Vincent 
Vermooten. Dallas, Te.xas 

Primary Transitional Cell Carcinoma or the Ureter: Historical, Urograpiiic and 
Pathological Findings in Tivelve Ca.ses, Harry E. Fisher, Jr. (by invitation) and Justin 
J. Cordonnier, St. Louis, Mo. 

Bilateral Total Adrenalectomy in Diabetes with Degenerative Vascular Disease, 
James W. Headstream and Janies T. AVortham (by invitation), Little Rock, Ark. 
Lower Urinary Tract Obstructions in Children, J. Hartwell Dunn and Donald D. 
Albers, Oklahoma City, Okla. 

Thrombophlebitis following Urological Procedures, Harry H. Lamberson, Grand 
Island, Nebr. 

OCTOBER 10 

Honor Guest Speaker: Surgery on the Exstrophied Bladder, Tracy 0. Powell, Los 
Angeles, Calif. 

Address, W. Joseph McMartin, Omaha, Xebr., President of the American Urological 
Association. 

The Incidence of Prostatic Calculi and Its Relationships to Infection and Cab- 
cinoma, Herluf G. Lund (by invitation) and Justin J. Cordonnier, St. Louis, Mo. 
Chronic Prost.atitis ; A Study or the Prostatic Fluid or 167 Normal Males, Maxwell 
A Johnson, Tulsa, Okla. 

OCTOBER 20 

Leukoplakia of the Ren al Pelvis, Robert Thompson, El Paso, Texas 
Xephrocalcinosis, Hugh A Stout, D. G. Morton (by invitation) and Robert H. Akin, 
Oklahoma City, Okla. 

Serum Electrolyte Studies on Patients Undergoing Tra.nsurethral Prost.atic 
Resection, Charles H. Xicolai (by invitation) and Justin J. Cordonnier, St. Louis, Mo. 
Method for the Elimination of Errors in Serum Phosphatase Determinations, 
IMilton B Ozar (by invitation) and William Valk, Kansas City, Kans. 

Malignant Tumors of the Renal Parenchyma in Adults, Robert K. Royce and Albert 
R. Tormey (by invitation), St Louis, IMo. 

Presidential Address, Robert H Akin, Oklahoma City, Okla. 

T.actical Approaches to the Problem of Early Prostatic C.ancer, Abel J. Leader, 
Houston, Texas 

5 minute case reports 

Hemangiopericytoma, Hal R Black (by invitation), Little Rock, Ark. and Sol Hcincman, 
St. Louis, Mo 

Bil.ateral Upper Urinary Tract Calculi in an Infant, Moreton A. hlagid and James 
H Hejtmanick (by invitation), Waco, Texas 
A Case of C aver.nous Hem.angioma op the Urinary Bladder, Foster Fuqua, Dallas, 
Texas 

^ EsiCAL Sarcoma Botryoides Reaheav of the Literature and Report of a Case, E. 

\'ance Bullock (by invitation) and Abel J. Leader, Houston, Texas 
Prostatectomy for Massive Hypertrophy, Carl Wilson and Morton Wilson (by invita¬ 
tion), Fort Smith, Ark. 

Simultaneous Occurrence of a Papillary Bladder Tusior and a Ly'Mphosarcoma in 
the Left Inguinal Region, Harry H. Lamberson, Grand Island, Xebr. 
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EXPEIUMI^NTAL UPOEITHIASIS IX: INFLUENCE OE INFECTION 

ON STONE GIIOWTII IN RATS 

C. \V. VlCnMKULKN* and 11. GOETZ 

From the Department of Surt/cru UnierrsUu of Illinois, College of Medicine 
Chicago, III. 

Ill considering llie observations presented in tlii.s paper on the relation.ship 
c-visting lietwcen infection and urolithiasis, it immediately becomes nece-ssary to 
distinguish between infection as it may play a role in stone initiation or stone 
genesis, and infection ns it mai- influence stone growth or continuation. It is 
quite possible that a distinction of this kind is more artificial than real, but at the 
present time it would appear to be helpful in achiei-ing a better understanding of 
the complc.v interrelations existing between these two conditions and scn’c to 
delimit the scope of the experimental observations to bo prc.sentcd here. It is 
at least conceivable that infection m.ay set the .stage, a.s it were, for the initiation 
of stone formation, such ns by providing nucleus or foreign surface, and thereafter 
have nothing further to do in influencing the continuation of .stone growth upon 
the initial lesion. On the other hand, a stone may have been initiated quite in¬ 
dependently of infection, but when secondary infection now occurred, further 
growth of stone was greatly enhanced. In this paper wo arc concerned chiefly 
with this second mechanism; that is, the role of infection in augmentation of stone 
growth ns distinct from stone initiation. 

Since there is almost universal agreement that infection is a very significant 
factor ill stone growth or stone recurrence in the clinical patient, no review of the 
literature will be attempted. It must be remembered, however, that the relation- 
sliip between infection and calculus growth seems to be clearly established only 
when the infecting organism is of the urea-splitting variety. The importance of 
the urea-splitting faculty of certain organisms in augmenting stone formation has 
been clearly established by animal experiments, notablj’ by Ilagar and Magatli,' 
Keyser,- Suby and Suby,“ and Davalos.* With urea-splitting infection the con¬ 
sequent alkalinizatioii of the urine and increased ammonia concentration pro¬ 
vide a ready and reasonable explanation for stone augmentation by such in¬ 
fection. On the other hand, clear-cut evidence is lacking on the influonce of 
iion-urea-splittiiig infection on stone growth. Some of the effects of both types 
of infection will be presented here. The role of infection in stone growth can bo 
investigated conveniently by the experimental procedures described in previous 


* No\y of Dep.ntmcnt of Surgerj-, Universitv of Cliicago, Cliicngo, Ill. 

Health PuWw £lu''servicc’"''*''* National Institutes of 

Accepted for publication January 27, 19»1. 

.1 of incruslccl cyslitis wifh .alkaline urine. 

3 Studies in urinnrv calculosis. J. Urol., 64: ISM, ISM.'i. 

spliurnJor“a,d™rproduction of kidney stones with urea- 

49:V3oT 9S’. ^Periientai produrtion of stones in the bladder. J. Urol., 
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publications of this series® where the growth of A^esical calculi on foreign bodies 
Avas studied in the rat. The foreign body proAudes the sufficient stimulus for stone 
initiation. But if infection be introduced at the time the foreign body is inserted, 
the alterations in stone growth that result from the infection can be determined 
easily by comparing the amount of stone produced in the infected rats Avith the 
amount formed in a control uninfected group, SeAmral experiments of this type 
have been done using different infecting organisms of both the urea-splitting and 
non-urea-splitting A^arieties. 

METHODS 

As in preAuous experiments, adult albino laboratory rats AA’ere subjected to a 
suprapubic cystotomy and a foreign body Avas placed in the urinary bladder to 
serve as the stimulus to stone formation. In most of the experiments small discs 
cut from a sheet of zinc Avere used as the foreign bodies. In one experiment, in¬ 
stead of zinc, the foreign bodies AA'ere composed of polythene, a material Avhicli 
previous experiments have shoA\m to be a relatively poor stimulus to stone pro¬ 
duction. Each experiment consisted of 2 groups of rats, all with bladder foreign 
bodies. In one group infection Avas not introduced AAdiile in the second group the 
bladder Avas^infected AAuth the particular organism being studied. This AA’-as done 
simpl5’- by contaminating the foreign body AA’ith a broth culture just before the 
foreign body Avas placed in the bladder. 

After the operation the animals AA'ere fed our standard rat diet of Purina Fox 
ChoAV. Water aa’rs available at all times. The experiments AA'ere continued for a 
period of 6 Aveeks after insertion of the foreign bodies except in one instance AA’hcvc 
the experiment AA^as terminated in 3 AA^eeks. 

To complete the experiment the animals AA'ere anesthetized, the bladder again 
exposed, and urine aspirated for pH determination and culture. Urine culture 
Avas made in each instance on a blood agar plate and in BreAA-er’s thioglycolate 
broth. The bladder aa'rs iaoaa’ opened, and the stone removed and AA’eighed. The 
aA'erage stone Aveight, as given in this paper, aa'us computed from the individual 
AA'eights of the stones that had formed on the foreign bodies after subtracting the 
initial Aveight of the foreign bodies. Accessory “daughter” calculi, AA'hen present, 
Avere not included in the stone AA'eights. If the urine culture of an animal in one 
of the control groups Avas found to be positiA'e, indicating that an accidental in¬ 
fection had occurred, that animal Avas excluded from the stone Aveight aA'crage. 
Similarly, all animals AA'ere excluded from the experimentally infected groups if 
they did not yield a pure culture of the organism at the end of the experiment. 

Six different organisms AA'ere used in these studies. Four of the six: Salmonella 
enteritidis, 2 strains of Staphylococcus albus, and an organism of the Pasteiirella 
group, AA-ere origiiiall5' picked up from the bladders of rats as accidental infections 
in preA'ious experiments. The Proteus morganii and B. coli AA'ere obtained from 
the Bacteriology Department of the Unh'ersity of Illinois. Stock cultures of these 
organisms Avere preserA'ed in the usual manner and broth cultures AA'ere made 

^ Vci-meulcn, C. W., et al.; Experimental urolithiasis I; Development of calculi upon 
foreign bodies surgically introduced into bladders of rats. J. Urol., 64; 541, 1950. 
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from the slock cv\lUives 2-1 hours before they were to bo used to produce infection 
in the rats. 

Mention should bo made of the two dilTercnt rat strains used in this study. It 
has been shown in a previous paper' that the chemical com])osition of stones 
produced on foreign bodies in tlio.se two straiii-s dilTers markedly even when the 
rats are maintained on the sjimc diet. One strain, here called Harlan rats, lends 
to produce stones of almost pure magnesium ammonium idiospbato. This is 
especially the case in males of this strain. On the other band, females of the 
second strain (Iloltzman) produce stones that arc composed of a calcium phos¬ 
phate with little or no magnesium. 'I'his pajror includes obson-ations on the 
effect of infection on stone formation with both strains using Ibirlan males and 
Iloltzman females .as the test animals. 

itnsui.i'S 

The experiments have hcon divided, for convenience, into 3 gronp.s and the 
results of each group presented by means of a table and a graph. It will be seen 
that in both the tables and graphs the data obtained from the infected animals of 
any particular experiment arc followed by the results of the corre.sponding con¬ 
trol group of uninfeoted rats. 

The experiments using Proteus morgaiiii as the infecting organism arc pre¬ 
sented in table 1 and figure 1. This organism is a strong nrea-.si)littcr, and it is 
therefore not surprising that marked stone formation occurred. In 2 of the 3 
experiments done with this organism, a ten-fold increase in stone formation was 
found, while in the third experiment, in Iloltzman female rats, the incrca.so in 
stone duo to the infection was approximately seven-fold. The small size of the 
groups of Harlan male aiumals is due to the very high mortality that occum with 
Proteus infection in these animals. Mortality in the Holtzman femalc.s, on the 
other hand, was not excessive. It will be remembered that “magnesium” stones 
arc produced in Harlan male animals while “calcium” stones are ordinaril 3 ' pro¬ 
duced in Holtzman females. However, in the experiment where Holt’/.man 
females were infected with Proteus, the stones changed in composition. In the 
presence of infection, the stones that formed were composed primarily of mag- 
ne.sium ammonium phosphate, illustrating the tondencj' toward “magnesium” 
stone formation in'the presence of Proteus infection with its marked change in 
minar,' pH. The pH of the urine of the Proleus-infcclcd rats, as expected, was in 
all instances higher than the pH of their respective controls. 

The second group of experiments is shown in table 2 aiid figure 2. They were 
all done with Harlan males which produce “magnesium” stones. The Pastourella 
organism, again a strong urea-splitter, produces extraordinary stone growth 
similar to that seen in the experiments with Proteus; again the average urinary 
pH was very high in the infected animals. The results obtained with the two 
strains of staphylococci are particularly interesting. Both of the.se strains, as will 
be shown later, are slight urea-splitters, the two strains being equal in tins slight 

» Vermculon, C. W. .and Goetz, R.; Experimental urolithiasis YH: Role of sex and EOnctic 
strain m determining chemical composition of stones in rats. J. Urol., 72: t)3, 1054. 
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Table 1. Slone formation with proteus infcciio7i* 


Infecting Organism 

1 ; 

! Strain of Rat i 

Duration 
of Exp. j 

Number of i 
Rats in 
Group 

Aver. pH 
of Urine 

Aver. 
Weight of 
Stone in Mg. 

Proteus. 

1 

Harlan cf 

6 wks. 

4 

7.97 


Sterile control. 



5 

6.72 

39 

Proteus. 

Harlan cf 

3 wks. 

5 

8.30 1 

120 

Sterile control. 



24 

6.86 

19.4 

Proteus. 

Holtzman 9 

6 wks. 

29 

7.43 

215 

Sterile control. 



25 

1 6.5 

32.2 


* All experiments with zinc foreign bodies 


ability to split urea. Yet infection with strain 2 is far superior in producing large 
calculi, with an average stone weight 5 times that of the control group, while 
strain 1 produced stones but twice the weight of the control. The final experi¬ 
ment shown in table 2 and figure 2 demonstrates the effect of staphylococcus 
infection (strain 2) when the foreign body consists of poljffhene rather than our 
standard zinc. Pol 3 '^thene foreign bodies produced almost no stone in the control 
animals, presumably because of the nomvetting surface qualities of polythene. 
But when infection was added, all stone inhibition due to the type of foreign body 
was lost, and the amount of stone formed was as great as with zinc foreign bodies. 
Incidentally it maj’' be mentioned that these two strains of staphylococci are 
tolerated very well by the animals when inserted in the bladder. Excessive 
mortality did not occur with either of these organisms^. 

Some curious effects of infection are shown in table 3 and figure 3 where the 
results with B. coli and S. enteritidis are given. (Some observations on Salmonella 
infection and stone formation have been reported in a previous paper of this 

INFECTION AUGMENTING STONE GROWTH 



, Graphs of 3 experiments showing average stone growth in rats with zinc foreign 

nodi^ in control and infected groups. Size of each group indicated by number below each 
bar. faecond experiment (center) of 3 weeks’ duration, other 2 experiments of 6 weeks’ du¬ 
ration. ’ ‘ 
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TAni.E 2. Slone Joriiiatum mlh Pailiurella ot tlaphiilncocciis itifccliniP 



Tj pc of 
rottlpn Botly 

N*o nf Kat$ 

Aver pll 

Aver 

Inftclin}; OtR’xnUm 

m Cuoup 

of Urine 

, of Stone In Mjt 

Pastcurella 

Zinc 

7 

S.l 

388 

Sterile control 


15 

fi.G 

31.3 

Staph, strain 1 

Staph, strain 2 

Zinc 

:u 

s 

G-C2 

7.11 

75 

228 

Sterile control.. 


3S 

fi.lU 

•iO.2 

Staph, strain 2 

i 

Polytlienc 

17 

7.1 

223 

Sterile control 


23 

G.S.3 

10 


* All G\i)primpnts nl G weeks’ duriitioii wltli HutIww nwilc rats. 

INFECTION AUGMENTING STONE GROWTH 



Fio. 2 Guiplis of 3 cNporimcnts sho\\ing avoram* stone jjrowtli in control and infected 
groups of rats. Sire of each group indicated bv number Iielou each bar In e\periment H 
(on the right) polythene foreign bodies used, other 2 evporiments with zinc Duration 0 
weeks. 

series.’) Both B. coli and S. eiitoiitidis wore found to be well tolerated by the 
animals. The particular strains of these 2 oiganisms were completely non-tnea- 
spUttiug. With the Holtzman female rats, wUeic “calcium” stones were pro¬ 
duced, the groups infected with B. coli or S. eiiteritidis produced stoitos of some¬ 
what larger size than the controls. Statistical comparison of the results with 
Salmonella Infection versus control indicated that the slightly larger average 
stone in the Salmonella-infected rats quite possibly may be explained by chance 
alone, but in the case of B. coli infection the statistical analy'sis indicated that 
theie is a real diiference (p < 0.01) in the amount of stone produced, and the 
conclusion that this infection a\igments stone formation seems to be iustified. 
On the other hand, with these same infecting organisms stone growth Avas prac- 

^ Vermeulen, C. W., cl al • Experimentnl urolithiasis V: Prevention and dissolution of 
foreign body caleuh by infection with Salmonella cnteritulis. J. Uiob, 68 : 790,1952. 
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Table 3. Sfonc formalion with B. coU or Salmonella enleritidis infection* 


Infecting Organism 

Strain of Rat 

Number of 
Rats in Group 

Aver. pH 
of Urine 

Aver. Weiglit 
of Stone in Mg. 

B. Coli. 

Holtzman 9 

IS 

G.49 

48.1 

Sterile control. 

i 

12 1 

6.4 

26.6 

S. Enteritidis. 

Holtzman 9 

44 

G.54 

39.6 

Sterile control. 


29 

6.48 

32.9 

B. Coli. 

Harlan cf 

19 

G.65 

0 

Sterile control. 


22 

C.77 

42.8 

S. Enteritidis. 

Harlan o’ 

73 

6.67 


Sterile control. 

i 

55 

6.7 



* All experiments with zinc foreign bodies and of G -weeks’ duration. 


ticalty completel}’’ prevented where the tests were done in the Harlan animals 
which produce stones composed of magnesium ammonium phosphate. There is, 
then, a sharp difference in response to these infections dependent upon the strain 
or se.x of the animal used. In animals producing “calcium” stones, these infec¬ 
tions have either no effect or serve to augment stone growth; while in animals 
tending to make “magnesium” stones, such infection is strongl}’- inhibitory. Since 
the numbers of animals in at least some of the different groups arc relatively large, 
there is ver}'- little likelihood that these conclusions are in error. The average 
urinary pH of the infected animals was not appreciably" diffei’ent from that of the 
controls, and thus there is no possibility that the effect of these infections can be 
explained by changes in the pH of the urine. 

Initial qualitative test for urea-splitting ability on ordinary bacteriologic 
urease testing media indicated that of the 6 organisms used in this study", only" 
the Proteus and Pasteurella produced the color changes indicative of urea- 


VARIATION IN EFFECT OF INFECTION 


/VER. 

STONE 

WEIGHT CALCIUM STONES AUGMENTED 
IN MG. 

SDr 


acoLi 


s&lmonella 


n 


CONTROL 


MAGNESIUM STONES INHlBiTEO 


n 


a COU 


salm onell a! 

O 

73 55 

MALES 


16 RATS 12 44 29 19 12 

_ HOLTZMAN FEMALES HARLAN MALES 

I'lG. 3. Graphs showing variation in effect of B. coli and S. enteritidis infections on stone 
on zme foreign bodies in Holtzman female rats (which produce “calcium” stones) 
ana iiarian males (which produce “magnesium” stones). Size of each group indicated by 
number belo%v each bar. Duration 6 weeks. 
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Tadif 4 Influence of wfcchon on pH anil ammonia pwiluclion tisini/ 
human urine in vitro* 


Infecting Orgmi^m 

1 Incul ation for 4 IIour< 

Ixinibalion for 21 lIouTs 

pH 

j \mmonii Ni 

1 

If 

j Ammonia 



wg ' 

f~ 



mg 


Control (uninfected) 

7 18 

52 

S 

G 

09 

50 

0 

Proteus morginii 

S 97 

150 

5 

9 

20 

325 

0 

Slapli 1 

7 12 

GS 

() 

s 

G4 

120 

5 

Staph 2 

7 Oft 

CO 

0 

8 

GO 

117 

0 

Sdmonclla cnterituhs 

G M) 

5G 

5 

G 

72 

50 


B coll ’ 

—* 

60 

0 

7 

12 

00 

0 


* Tests run nftcr introducinf; 0 5 cc of n 24 hour Brener’s eiiUiire of the rcspcctite or 
gmisms into 10 cc of sterile hum in urine 


splitting uctiMti With the cxtpplioii of P.istoiirpllii, the oiganisms wcio nlso 
subjetted to quaiititatue test foi then abihtj to split iirei 'Jhc results of this 
test aie shown in table -1 The tests wcic itin simiiltaneouslv bj inoculating 10 
cc samples of stoiile human uiiiic with 0 5 (c of a 21-hoiii Biewer’sbioth tiiltme 
of the organism Fotn hours litei the pll and the concent ration of ammonia m 
each tube w ere deteimined Similar eMimumtionsweio done at the end of the 24 
hour period M hile the pll and the ammonia content of the sterile lontiol tubes 
Tomamed cssontiall} the same, the pll of the tubes infected with Piotcub, a 
strong stone augmoiiter, was \erj distmctlj ihanged toward the alkalmo side, 
and the concciitration of ammonia was3 times that of the lontiol after 1 hours of 
iiiLub ition On the otliei hand, the 2 stiams of staphjlococci had no significant 
elTeet on pH oi ammonia concentration at the end of 1 horn's At the end of 24 
houis tlieic woio definite ccidcnces of urea splitting, but it will be icmembcicd 
that a cerj heuj moculnm had been used, and that though both stiauis ex¬ 
hibited equal poweis foi uiea splitting, strniii 2 was fai more potent as to stone 
formation Thelast twoinfeetionsstudicd, B cob and Salmonella cuteiitidis, wcic 
shown bj this test to be complotclv noii-uiea splitting 

DlSCdbSlOX 

Because of the natuie of these cxpeiimcnts using foreign bodies, our concein 
IS primalilj with the elTect of infection on tontninmg stone giowth lathei than 
with stone initiation Ihe intiodiictioii of the foieign bod^ ah early proiides lon- 
ditions suitable foi the initial formation of the stone The cxpeiiments aic there- 
foie niteipieted as a demonstiation of the vaiious possible efiects of infection on 
continuing stone giowth oi progiession 

The leiy lapid stone giowth that occuiicd with Pioteus and Pasteiiiella in¬ 
fection illustiates the well known effect of iirea^sphtting iiifeotions in producing 
calculus augmentation It seems cleai that tins is due, in laige pai t at least, to the 
alkahinzation of the uiine and iiici eased ammonia concentiatioii The lesnlts 
obtained with Pioteus infection m the Iloltsmaii female lats aie interesting as 
an illnstiatioii of the tendency of uiea splitting infection to result in stones com¬ 
posed of mignesinm ammonium phosphate Wheieas the unmfeotod controls 
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XANTHINE CALCULI OF THE KIDNEY 
T. ICHIKAWA 

From ihe Urology Dcpartmcnl, Medical Faculty of the University of Tokyo, Japan 

As Bergman (1948), Butt and Halliman (1944), Gersh and Melteer (1946), 
Kretschmer (1937) and Pearlraan (1950) have noted, urinaiy xanthine calculi 
are very rare. They collected 23 cases (9 bladder, 5 kidney, 3 ureter, 1 urethra 
and 5 site unknown). 

In the Japanese literature there are 4 reports of this disease: Kondo’s case of 
25 year old woman who had left renal xanthine calculus (1927); Higaki’s case 
of a 72 year old man Avith an impacted stone in a urethral fistula (1940); Nishi’s 
case of a 61 3 mar old man with a bladder stone (1950); and Ito’s case of 5 year 
old bo}'' with a bladder stone (1951). I would like to add the following case to the 
literature. 


C.VSE REPORT 

A man aged 44 with symptomless, dailj' hematuria, which occurred in Febru¬ 
ary 1952, was seen in the Tokjm Universitj'^ out-patient clinic on April 11 and 
was hospitalized May 2, with a diagnosis of essential hematuria. 

General examination was not remarkable. Blood studies were nonnal. Cystos¬ 
copy revealed only bleeding from the left ureteral orifice. Chromo-ureteroscopy 
(indigo carmine) was more concentrated on left side; dye appeared from the right 
side in 7 minutes and 40 seconds and from the left in 4 minutes and 25 seconds. 

A plain urogram showed no opaque shadows. Excretory urography revealed 
only slight dilatation of the right renal pelvis (fig. 1, .4). The retrograde pyelo- 
gram combined with perirenal air insufflation on the left side (fig. 1, B), and 
aortography (fig. 1, C) failed to reveal the cause of bleeding. The diagnosis was 
essential renal hematuria, and various hemost 3 'ptics were given without benefit. 
Because of persistent bleeding a left nephrectomy was done. The kidney appeared 
grossly normal, but on palpation the parenchyma Avas studded AAuth numerous 
small nodules. 

The pathologic specimen measured 10 by 5 by 4 cm. and Aveighed 130 gm. 
(fig. 2, A). 

OiA the cut surface (fig. 2, B), there AA’eve manj' small holes, in AA'hich fine 
granular concrements were found. These Avere broAvnish, rounded oi’ oval, smooth 
and friable; chemically they AA^ere pure xanthine. 

These concrements sectioned easily Avith the parench 3 mia (fig. 3). Microscop¬ 
ically (loAV power) man3'' small cystic stractures Avere seen in the parenchyma, 
Avhose diameter varied betAveen 1 and 5 mm. The contents stained quite homo¬ 
geneously Avith eosin. 

The interior of these cystic structures AA'as almost coAmred Avith flat or cuboidal 
epithelium, but many Avere partially denuded and shoAved evidence of hemorrhage 
(fig. 4, A). 

•tccepteci for publication Febru.ary 3, 15)53. 
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cision of cal 3 '^ceal diverticula have been reported. To these we now add two addi¬ 
tional cases treated successfullj’’ in this manner. 

CASE REPORTS 

Case 1. E. S., Reg. No. 210903, a 30 j'-ear old white man, was admitted Avith 
a history of chills and fever for 4 days prior to admission. Past history revealed 
anorexia, gastro-intestinal cramps, and right costoA'’ertebral angle pain inter¬ 
mittently for the past .year. A gastro-intestinal series in June 1950 w^as negative. 
The patient Avas seen by a ciAulian urologist in April 1951, and a diagnosis of 
solitary intrarenal cyst made. He Avas transferred to our care for disposition and 
treatment. 

On admission, the temperature Avas 102F orall}’-, and the blood pressure 120/65. 
Physical examination, including rectal examination, AA'as negative except for 
right costovertebral angle tenderness extending to the right hypochondrium. 
Urine cultures deA’^eloped moderate groAvth of Pseudomonas aeniginosa and 
Staphylococcus aureus. The patient AA-as placed on antibiotics and the tempera¬ 
ture returned to normal in 48 hours. Tenderness persisted in the right costo¬ 
vertebral angle. Cystoscopj'' and retrograde pyelographj'^ reA^ealed a 3 cm. 
diverticulum of the superior ca^oc of the right kidne}' (fig. 1, A) Avhich retained 
the dye on delayed films. The remainder of the laboratoiy studies Avere normal. 
On July 5,1951 the patient Avas operated on and through the routine lumbar inci¬ 
sion, enucleation of the diverticulum AA-as done Avith primary closure of the Avound 
without nephrostomy drainage. The postoperative course Avas uneventful, and 
the patient was discharged on sick leaA'e on the eighth postoperative day. One 
month later, urograms revealed normal right renal architecture (fig. I, B). The 
patient aa'-rs symptom-free. 

Case 2. J. B. Reg. No. 232079, a 37 year old man, complained of constant 
dull aching in the left flank and costoAmrtebral angle of 5 months’ duration. 
Past history reAmaled an episode of left ureteral colic in 1948, Avith passage of 



Fio. 1 



OALYCKAL BIVtIlTICULUM 


775 



I'Kl. 2 


a urinary calculus shortly thereafter. The remaintlcr of the hi.“tory was essentially 
negative. On admis,sion the temperature was !)S.GF orally nncl the blood pressure 
lOG/GS. Physical examination including rectal examination was nornial through¬ 
out. Routine admission laboratory te-sts were normal as were roponted urine 
examinations. An excretory urogram revealed a 2 cm. ol)long diverticulum of 
the middle minor caljoc of the loft kidney (fig. 2, /I). Following the usual pre¬ 
operative preparation, the left kidney was exposed and the intraparcnclymal 
diverticulum enucleated with primary closure of the wound. The postoirorativo 
course was complicated by the moderate intestinal ileus which was relieved by 
Wangensteen suction. The patient was discharged on sick leave the fourteenth 
postoperativ'c d.aj'. Retrograde urograms were made G weeks postoporatively 
and showed normal left renal architecture (fig. 2, IS). The patient was complefolj' 
asjTnptomatic and the wound well healed. 

DISCUS.SION 

Two cases have been presented which illustrate the entity known as calj’ceal 
diverticulum. AVhether these fonnations arc due to previous papillary trauma 
due to calculi cannot be definitely stated, but in one case there is a definite 
history of a previous homolateral calculus. 

Both cases were treated surgically by conservative measures aimed at con¬ 
serving all possible normal renal p.arenchyma. No urinarj' drainage tubes were 
used in either case, the kidnej' being closed primarily. The final results in both 
cases were excellent as evidenced by follow-up examination and postoperative 
pyelograms. 

SUMSIAnV' 

A discussion of the theories of etiologj' of calyceal diverticula is given. 

Two cases are reported in which the diagnosis of calyceal diverticulum was 
made preoperatively. The patients were treated by conserv.ative surgical methods 
and postoperative results have been excellent. 
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It is hoped that calyceal diverticulum will become a recognized entity and 
that conservative surgical methods be followed in its future treatment. 

709 Washington Street, Majiitowoc, IFis. (E. J. B.) 

Medical Arts Bldg, MvineapoUs, Minn. (IF. H. C.) 
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RADICAL SI RGDRA' IN RENAL NEOPL \SMS 


nOWAKO T TllOMl’sOX and LDW \HU DOLCAAS 
from tUc Surgical Sen ire of Ihe Uacheitcr General Iloipltnl Uoehcitcr \ 1 

The statistical fi-jeai mre latcs in icnal tirtiiioina lea\e much to bo dpsired 
Thpso lesiilts, \arjiiig between U> and 20 pci iciit iii \arious leportcd scries, 
Race stimulated main of us to find a w.a\ to impro\c the lesults of siiigon in 
renal carcinoma This attempt has been made not oiiK with carlj diagnostic 
criteiia but also lelatne to the singcia, of those lascs wliiih arc appaicntlj 
opeiablo and without e\icleiice of distant metastasis Eirlj diagnosis is difTiciilt 
111 most renal tumors, especialh those wlndi do not cause bleeding until late 
m the disease (this oiciirs in approximateh 30 per cent of the cases) The failure 
on the part of the urological surgeon to be able to cure a tumor winch is local 
at the time of operation his lesiilted in an extension of the surgical pioccdiire 
to include the entire peiincpliric fat and letropcritoiical tissues along with 
the Ijanpli glincls, plus incisions to allow adeciuatc exposure 
While the idei of rcmoMiig the suiioiinding tissue's in doing nephieetomu's is 
not new, there has been a gicat impetus giion to this recentlj in the literature 
111 the icpons of Rolcv, Chute and Nagamatsu The studies of Bcare and 
hlcDonald relatn e to the local ni\ asion into the leiial c apsiilc and the poiinephrio 
fat bj icnal carcinoma haxe made it mandatoi-j that aii\ suigital approach be 
ladical The last named authors pointed out tint of -ISO cases of icnal malig¬ 
nancies, the neoplasm had cxtenclcd iocallj- bcjoncl the kidiicj in 313 They 
found a much lowci ojoai suriiMil late among the cases with renal capsule 
and peiinephiic fat iinoUemciit than those in which neoplasms wcic confined 
withiii the kidiiej Di Hugh Young in Youmj’t Practice of Uroloqii made the 
suggestion that as much peiincpliiic fat as possible be taken with a renal tumor 
and pointed out the feasibiliti of lemoiing the ciitiio en\ elope about the kidnei 
He did note, howeier, the difTicultr of exposing the leiial pedicle with this 
proceduie 

Other men (Steicns, Aiiiaii, Judd and Ilaiicl, Matlid, and Cahill) hare ad¬ 
vocated rcmoiing ns much fat as possible along with hmph glands and pcii- 
nephiic tissue en masse Sweetsei dciiscd an abdominal flap incision to allow 
better exposure and eailiei ligation of the leiial pedicle Chute acKocates the 
use of the thoracoabdominal appioich with complete block remoial of the 
peniiephiic tissues, Ijmph glands and tumor In oidei to axoid entering the 
chest, the recent contribution of Nagamatsu with his cloisal-lumbai flap incision 
has added an excellent approach to earn out this lailical pioccdure Di Richaid 
Chute in discussing Dr Nagamatsu’s papei in Boston in 1951 stated, “I am 
suic that there must also be many surgeons who are not doing this paitlj bo 
cause they hai e not realized the importance of so doing and partR because 
just how to go about it has not been called to then attention ” This ladical 
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approach has been further extended in some instances by ligation of the inferior 
vena cava below the left renal vein and resection of that part involved by tumor 
as well as opening the vena cava and removing tiimor emboli. 

There is no place in the surgeiy of renal tumors today for the manual extrac¬ 
tion of a kidney through Gerota’s fascia. This results in tearing of lymph vessels 
and veins and undoubtedly in manj’^ instances, tissue already involved with 
tumor. Radical nephrectom 3 ’- is an easier, less shocking procedure, and entails 
less blood loss than one carried out within Gerota’s fascia. We wish to present 
the following case in point. 

C.\SE REPORT 

Mr. J. C., R.G.H. Xo. 19152, was first seen in con.sultaf ion in another hospital 
in this citj’’ on Maj^ 6, 1952. The patient had been admitted for terminal care 
due to an advanced carcinoma of the kidnejL His history dated back to May 
1951 at which time gross hematuria had developed. In September 1951 
retrograde studies were carried out and revealed a large renal tumor on the 
right side (fig. 1). The left kidnej' was normal. Xephrectom}’' was attempted 
inside Gerota’s fascia through a flank incision after resection of the twelfth rib. 
Apparently'' severe bleeding was encountered. Tremendously enlarged veins 
coursed about the entire tumor. With the kidney' still in place, clamps were 
placed in the region of the renal pedicle, left on, and the wound closed about 
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these. The patient’s family and physician were told that the tumor was in¬ 
operable. After a stormy postoperative course, the patient recovered. He re¬ 
ceived deep x-ray therapy to the t>imor in the fall of that year. Ilis cour.so was 
gradually domihill atid lie was re-admitted to that hospital on May 1, 1952 
critically ill with chills and fever ranging up to lOlF. A fungating, foul smelling 
mass was present in the wound which discharged pus and fluid. Nausea and 
vomiting occurred frequently throughout the day and he was irrational at 
times. Laboratory investigation revealed marked anemia with 8 gm. hemoglobin. 
It was at this time that he was seen in consultation. On physical o.xamination he 
was a desperately ill white man showing evidence of recent weight loss. lie 
answered questions poorly and his memory for recent events rva.s not accurate. 

The local examination revealed a right flank incision in the center of which a 
fungating, foul ma.ss was present covered with pus and blood. A huge mass was 
present in the flank extending down to the region of the iliac crest across the 
midline and up under the rib-cage. This mass, although fi.xed to the abdominal 
wall, was slightly movable and could be ballotted. Metastatic .survey failed 
to reveal the evidence of any distant metastasis. It was felt that there might be 
a remote chance of removing this growth. lie was started on daily blood trans¬ 
fusions, parenteral vitamins, intravenous fluids and antibiotics. On .Tune 3, 
1952, he was transferred to the Koehestcr General Hospital. At that time he 
appeared more lethargic. Ilis blood pre.s.suro was 110/80; pulse 110; respirations 
22; temperature 103F. The local physical examination was as before. Laboratory 
examination: er}'throcytes, 4.99 million per cc; hemoglobin, 13.5 gm.; color 
index, .90; leukocytes, 25,800 i)cr cc; differential, polymon)honurlears 44 per 
cent, segments 50 per cent, cosino])hils 2 per cent, lymphocytes 3 per cent and 
monocytes 1 per cent. Urine: albumin, trace; sugar, negative; white blood cells, 
rare; erythrocytes, absent; casts, abundant. Blood chemistries: chloride.s, 023 
mg. per cent; uonprotcin nitrogen, 50 mg. per rent; total proteins, G.O gm. per 
cent; albumin, 2.7 gm. per cent; globulin, 3.3 gm. per cent; hematocrit, 39 gm. 
per cent; sodium, 135 m/Eq; potassium, 5.1 m/Eq An electrocardiogram re¬ 
vealed sinus tachycardia. Blood volume studies were essentially noiTnal. 

Two days before operation copious amounts of fecal matter began to drain 
through the fistulous opening. Barium enema and injection of opaque material 
into the fistula failed to reveal any connection with the large or small intestine. 
On ,Iune 7, 1952, operation was carried out with resection of the tormiiral ileum, 
cecum, ascending and part of transverse colon, along with the entire retro¬ 
peritoneal tissues, kidney and the abdominal wall invaded by tumor cn masse 
(fig- 2). 

Pathological diagnosis: Anaplastic hypcniephroid carcinoma of the right 
kidney. It invaded the cecum and abdominal wall and had produced a fistula 
from the cecum and kidney to the abdominal wall. 

Postoperative course: The patient’s postoperative course was complicated 
and difficult, hlarked oliguria, recurrent shock-like episodes apparently due to 
hypokalemia, disturbances in the electrolytes and fluid balance, uremia, jaundice, 
anemia, wound infection and marked intestinal distention occurred. He was 
treated vith antibiotics, adrenal cortical extract, cortisone, Wangensteen sue- 
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Fig 2 A, entire specimen icmoved shows iiowc! attached to laige lenal mass and tumor 
growing through abdominal wall B, probe is in fistulous tiact which jiassed from cecum 
through kidney to abdominal wall. 


tion, prostigmine, tube feedings, blood and electrol 3 de solutions as determined 
bj'^ dailj’’ or more frequent chemistries. The nonprotein nitrogen rose to 165 mg. 
per cent on his ninth postoperative daju His condition was precarious for the 
first 2 weeks postoperative^ but following this he began to make slight but 
gradual improvement. On his seventeenth postoperative da}" the Wangensteen 
suction was discontinued. Severe mental depression occurred. It was decided 
that familiar surroundings would be more helpful in his reeoveiy. On his twcntj’’- 
fifth postoperative dajq he was allowed to be up for a few minutes. The following 
day he was discharged home. At the time of discharge his nonprotein nitrogen 
was 95 mg. per cent and Ins white blood count was 18,100. The remainder of 
his chemistries were approacliing normal limits. 

He was le-admitted on two separate occasions with abdominal pain, nausea 
and vomiting. On the first admission, a bile cy^st of the lirmr Avas drained. On 
the second, he responded to Wangensteen suction. The icteric index was elevated 
both times but returned toward normal. Both attacks had been preceded b}’- large 
meals. It was felt that in mobilizing the duodenum and bile ducts some dis¬ 
tortion of this aiea occurred Avhich was accentuated bj’’ a full stomach. lie was 
started on small feedings at frequent intervals. Since that time his progress 
has been most satisfactory and without recurrence of these episodes. Complete 
metastatic survey carried out in January 1953 and June 1953 have failed to 
reveal any evidence of any metastasis. At the time of our presentation the 
patient is 15 months postoperative without evidence of recurrence and leading 
a normal existence. His general health is excellent. 

DISCUSSION 

Consideration of anjr radical procedure is frequently frought with the diffi¬ 
culties of prolonged and extensive surgeiy, long hours of tedious postoperative 
care and the heartaches and headaches that go with these serious problems 
and poor-risk patients. Certainly any practicing ph 3 \sician must give to the 
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patient ovorj- chance for survival that is available. Radical procedures have 
wended their waj- into many of the operations carried out in Urology in an 
attempt to improve the results obtained. Ccrtaiidy .surgery in cases of tumor 
in which the kidney is skinned out or a small amount of perirenal fat is included 
in the dissection, is inadequate in approximately 50 per rent of the cases. Many 
tumoi-s which have been previously called inoperable in the past undoubtedly 
would have been operable if 1) adeqtiate exposure had been obtained at the time 
of surgerj’, and 2) a radical attempt had been made to remove the tumor. Ex¬ 
tensive hemorrhage is a matter usually of ])oor technique, roughne.ss, or in¬ 
advertent entering of a large blood ves.scl through an incision which makes 
adequate visualization and mobilization impos.siblo. The additional time re¬ 
quired for adequate exposure is a nccc.ssarj' component of the radical procedure. 
Certainly the operator with good c.xposurc can work better, quicker and with 
less danger than one who is trying to do the same job relatively blindly. If a 
propel- approach is taken, there ivill be fewer inoperable tumors. Even those, 
with distant metastascs, if they are isolated and single, should have the benefit 
of surgery. In eonsidering extension of a tumor into the renal vein or the veins 
surrounding the kidnej', one must remember two facts: 1) that all the metastatic 
cells which arc released from the tumor site are not viable; and 2) that those 
which are viable do not necessarily fall upon fertile soil. 

There have been many objections to radical surgery in several fields especially 
those of tumor involving the lower pelvic region in which a wot colostomy is the 
end result. Unfortunately, these people judge the result relative to themselves 
as normal individuals. Certainly a wet colostomy is a much more tolerable 
condition than a -i-esical, vaginal, rectal fistula with ti stinking, foul mass of 
feces and urine draining per vaginum. This .situation, however, is not true nor 
is to be considered in relation to radical surgery of the kidney. In no war* is 
an individual forced to accept a cotulition which is not within tlie noiTnal limits 
of Ids previous life. 

In considering the ca.se presented of a man who had been labeled an inoperable 
case of carcinoma of the kidney and who had been sent in for terminal care, wo 
were impressed by the extent of the local growth of this tumor which is most 
unusual in carcinoma of the kidney. The x-ray therapj’ may have been a factor 
in retarding dissemination of the tumor. Unfortunately, the decision to label 
this individual inoperable was based upon extensive hemorrhage which the 
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operator encountered in an attempt to do a conservative nephrectomjL This 
then becomes an inoperable case as in man 3 >- instances, based not upon the true 
situation of the tumor but upon the judgement of the operator. This man has 
in no way been made a physiological cripple. He has been returned to nornial, 
physiologically speaking except for a large incisional hernia (fig. 3). 

Renal colic fistulas due to stone, tuberculosis, and infection have been re¬ 
corded in the literature. The occurrence of a renal colic fistula due to carcinoma 
of the kidney has not been reported to our knowledge. Wesson was unable to 
find any instance in the literature up to 1938. None has been reported since 
that time. In discussing the subject of fistulas of the kidne}'^, Ratliff stated that 
in all cases the primary etiologj'" lies in the kidnej'^ rather than the bowel. The 
possibility that trauma at the time of the first operation is a factor in the 
breaking domi of the peritoneal Irarrier must be considered. 

SUMMARY 

Radical nephrectomy is the only surgically sound operative procedure in 
malignancy of the renal paranchyma. 

The instances of operability will be increased with adequate exposure. 

In the case presented a tumor judged inoperable became operable by adequate 
exposure and radical excision, and a renal-colic fistula due to carcinoma of the 
kidney is reported for the first time. 

We wish to acknowledge the technical preparation of lantern slides and photo¬ 
graphs from the photograph department bj^ Mr. John Beiter and directed by 
Dr. Milton Bohrod. 

We also wish to acknowledge gratefully the help of Dr. Jorgen Schlegal of 
the Buswell Urological Research Laboratory (Director, Dr. W. S. Scott) hledical 
School of the Universit}'^ of Rochester, for both the excellent co-operation of 
himself and his laboratory in orientation of the problems of electrolyte and fluid 
balance in this case. The urine pH meter which Dr. Schlegal invented was 
indispensable in evaluation of the patient’s sodium balance. 
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HEi\UNC.IO.MA OF THE KIDNEY AN INCIDENTAL 

findin''g at autopsy 

LIT\ Mil) M MAI> \SIIOCK ami JUIil S 11 KOPP 

from Dcpnrlmcnli of Urology mid I’alhologii of the SI Louts Jrtitsh Hospital, 

SI Louis, Uo 

Hemangioma of tlic kidnev has been reiciith icMcwctl by Putt and Perry, 
nho icpoit a case m ahiih tlie diagnosis was made before operation. JifcCroa 
presented an analvsis of 73 cases lepoited in the Iitoialuio with a discussion of 
renal hemangioma AVatoifall icpoited a case of smeio hematiiiia icqiining 
nephrectomy which was found to be due to angiom.i of the kidney. The English 
hteiature infers to the lesion as angioma wheic“is in the Ameiiian litciaturc we 
refer to it as hemangioma 

Repoits of lonal hemangioma in the htei.atiiie ha\e been those brought to tlie 
ph 3 'sicians’ attention as uiological piobloms bei aiise of gro'S hcmatuim Little or 
no mention has been made of the mcidciitnl finding of this relaticelj' lare lesion 
othei than bj Bell who noted one <ase in 30,000 conseciitno autopsies Rottiiio 
and hlohan leportcd a case found atautop -,3 but there was a liislon of hematuria 
prior to the patient’s death Riley and Swan failed to find a hemangioma in 13,219 
autopsies In 30 tabulated cases only one w.is an iiiudcntal finding at autopsj 
Iiidd and Simon slated that this tjpe of tumoi larelj’ attains a diamctoi of 
more than 1 oi 2 cm and the subso([uent cni-e leports have tended to confirm this 
impression, but larger lesions do oceui Ri\ es and Pool i eported a diffuse heman¬ 
gioma measuring 7 by o by 0 cm La/anis and Maiks in their senes of eases lo- 
ported that the tumoi may \ai} fiom the sire of a pinhead to that of a mass le- 
placing one-thud of the kidiict parciiehj’iia A case appro\imating the latter 
size has been c\tiemcly laro The case lepoited heie is considered unique be¬ 
cause of its incidental finding at autopsj- without jnevioiis urological sj-mptoms 
and its unusuallj laigc size 

Dukes believed angioma to be a common cause of essential hematuria Ne- 
phicctomies weie peifoimed on 0 cases of essential hematiiiia without chnieal oi 
radiological ec ideiice of neoplasm oi other disease of the kidnej’ Each kidnej- at 
fust appeared to be normal but subsequent dissection rccealed 4 cases of renal 
puipuia, hemorrhage in the mucous membrane of the icnal pelvis, 3 cases of 
angioma of lenal papillae, m one a minute adenoma and the last a tubciculous 
ulcer at the ape\ of a papilla lie concluded that angioma is one of the common¬ 
est causes of so called essential hem.aturia 

CASE llErOUT 

E hi, a GO year old white woman, first entered the Tow-ish Hospital August 0, 
1948, w ith pain in the thoracic spine of 1 month’s duration She w as a know n 
diabetic for 3 yeais, and was treated with insulin and diet Her only uiinaij- com¬ 
plaint w as nocturia 2 to 3 times Her past histoiy was negative foi other uiinaiy 

Accepted for pubhcition September 10, 1953 
Aided b\ Louis M Moiinhcimcr lleseatcli Fund 
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and tfehds In*7? Km’-.fl^co^ specimen. Note large hemorrhagic nodules occupj’ing medulla 
vascularspaces fiZf luh are present in lower right corner. C and D, large 

rhagie nodules ^ ' hlood and lined by endothelium. Sections are through hemor- 


^Tnptoms. Urinal 3 ’^ses during this admission revealed glycosuria and 1 plus al- 
Jummuria but no hematuria. She was discharged September 17, 1948; x-ray 
? osteo-arthritis was taken to explain her admission complaint, 
te patient vas le-admitted October 3, 1948, after being found comatose at 
+b s^oitlj" after arriving at the hospital she was aroused before an}'^ 

P3 vas instituted. Subsequent studies failed to explain the coma. She was 
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in moderate ketosis ndlli a Wood sugar of 234 mg. per cent, and therapy rvas 
directed toward improving her diabetic status. Her complaint at this time was 
the same back pain as on her previous admission plus severe pain radiating down 
both lower extremities. Workup, including lumbar puncture, failed to reveal any 
additional factors accounting for her pain other than diabetic neuritis. At one 
time during this admission, the patient’s hedpan was found to contain bloody 
urine, but the blood was assumed to have been vaginal in origin, especially since 
she was receiving estrogen therapy. Urinalyses showed varying amounts of sugar, 
a trace to 2 plus albumin, occasionally many leukocytes but only occasional rare 
red blood cells. She was discharged .Tamiary IG, J!)4i). 

Her third and final admission was .lunc!), 19.50, on which date she entered in 
diabetic coma with a blood sugar of 8.50 mg. per cent and the urinalysis .showing 
4 plus acetone, 3 plus albumin and 3 per cent .sugar. She failed to re.spond to all 
therapeutic measures and died 14 hours after ndmis.sion. 

At autopsy the right kidney was normal. The left kidney (fig. 1, A and li) 
weighed 270 gm. and measured 13 by 7 by 0 cm. A soft, rcddi.sh-brown, friable 
mass, measuring approximately 12 by 5 by 5 cm., ]rrotrudcd into the hihis when 
the kidney was bisected. The pelvis of the kidney was compres.scd by this friable, 
hemorrhagic tissue which had replaced almost all of the medulla, but which had 
a sharp margin at the corticomcdullary junction. The cortex was slightly com¬ 
pressed but showed a smooth surface when the capsule was stripped. 

Microscopic examination (fig. 1, C and D) showed a thick, hyalin, fibrous 
capsule surrounding the tumor mass. One area of calcification with bone forma¬ 
tion was found, in wliich a marrow cavity was present. The capsule also separated 
the tumor from the medulla. In areas whore a calj'X could bo seen, the capsule 
coursed adjacent to the calj'X. The cortex adjacent to the cap.sulo showed manj’ 
hyalinized glomervdi and thickened, hyalinizcd small arteries and arterioles. 
The inner half of the capsule contained manj’ phagocj'tes filled with hemosiderin 
pigment. The tumor proper consisted of numerous vascular channeks in compact 
arrangement so as to give a honej'combed appearance. These channels were 
lined bj' a smgle laj’er of endothelial colls. In some areas the ves.sels were sepa¬ 
rated by hj'alin septa containing hemosiderin laden phagocj'tes. In other places 
fat tissue separated the vessels. Most of the vessels were filled with blood, and 
some contained thrombi in various stages of organization. Diagnosis: Cavernous 
hemangioma of the kidney. 

DISCUSSION' 

It is exceedingly difficult to envisage a hemangioma of the kidney attaining 
the size of our case without causing sjunptoms, particularlj- hematuria. One can 
only speculate in regard to the presence of bloodj' urine in the patient’s bedpan 
on one occasion during her second admission. If this was true hematuria, and 
it is very questionable, it was the onlj’ occasion on w’hioh one could have sus¬ 
pected a tumor of the urinary tract. Of additional interest may be the fact that 
this was a lesion involving the left kidney, hlackej- noted a considerablj' greater 
incidence of left kidney involvement over the right and theorized that this find- 
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ing was possibly due to the left renal A'^ein being more subject to obstmction be¬ 
cause of its longer course and its crossing in front of the aorta. The compilation 
by Lazams and Marks reA^eals only a slightly greater incidence of left kidney to 
right, 54.2 to 45.8 per cent, and McCrea’s scries reports the lesion as often in the 
right kidnej’’ as in the left. 

SUMMARY 

A huge cavernous hemangioma of the left kidney found at autopsj" is reported. 

608 N. Grand Blvd., St. Louis S, Mo. (J. H. K.) 
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TYPE AND DISTRIBUTION OF CHOLINE ESTERASES OF URINARY 
COLLECTING SYSTEM OF DOG. THEIR RELATIONSHIP TO 
URETERAL PERISTALSIS AND POSSIBLE ROLE IN CONGENITAL 
ANOAIALIES 

JOIIVR R m KLLUK 

From the James Hmhannii Brathi Urological Institute, the Johns IlopUns 
Hospital, Bnltioiore, Uil 

The meolmnism by ■\\hich the uihie is transported fiom tlie renal paienchjmn 
to the exterior has long been a problem to the urologist and attempts to coirelatc 
our knowledge of the anatomo-physiologj- of the collecting systems with the 
obsened disordere of function noted clinically ha\c not been tciy satisfactorjx 
The question as to uhcthei the collecting sj stems aic centrally inneuated or 
completely autonomous in then action has been the subjet t of control ersy dm mg 
the past half century The well documented papci by Lapides, et al ‘ pioi ides an 
excellent summation of evidence foi and agaiiisl the various theories To this 
mv cstigatoi Lapides prov ided good ev idenee m support of his i ontciition that the 
urotci IS a completely autonomous organ, but his fuithcr conclusion that its 
activity IS but the expression of the known physiological pheiiomonoii of the 
“stretch reflex” and that ureteial activitv' bears a direct iclatioii to urine volume 
alone is difficult to explain m the light of his ovvai obsen ntions on the v nnations 
m the rhythm and the character of the penstaltic wave 
It seems cogent theicfore to consider the possibility of an additional factoi, a 
factor which would quahtativclj influence the ureteral muscnlature and de¬ 
termine the efficiency of its activity and the disoider of which could account for 
the observed dysfunctions noted clinically In an attempt to dofino this factoi it 
was determined to study the chohnesteiascs of the uriiiar}' collecting system 
The follow ing mv estigatioiis w ere made 
1. The distribution and the tvpc of cholinesteiaso activity 

2 The effect pioduced upon the cliohiiestciase activity of the uicteial muscu¬ 
lature by the passage of a known cholinesterase mhibitoi, diisopiopylfluoro- 
phosphate (DFP) down the intact lumen of the meter 

3 The effect produced upon the ureteial peristaltic activ'it 3 ' bj' the inhibition 
of the muscle cholinesteiaso actmtj' 

4 The isolation fiom the uiiiie of the normal dog of a substance capable of 
inhibiting the cholinesterase activ’ity of the ureteral musculature when passed 
through the lumen of the intact uietei 

For the sake of clarity it is necessaij' to define mitiallj certain terms, and we 
will adhere throughout the remainder of tins text to the nomenclature used by 
Augustinsson,^ viz 

1 Acetylcholine esteiase—with a higher affinitj fonts physiological substiate, 
acetidcholme, than any other known esterase 

Hotc by editor Dr tie Klerk’s paper was awardetl a prize in the annual Prize Essaj 
Uontest for 1952 sponsored b\ the Amenc'in Urological Association 

J Lapides, J Physiology of intact human meter J Uiol,69 501-537,1948 
men and Myrbdck, K The Enzymes Nev, Yoik Academic Press Inc, 

1950 (Part 1 of vol 1 ) 
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2. Cholinesterase—splits choline esters at a higher rate than noncholine esters, 
differing from the acet 5 dcholine esterase in its activity-sulrstrate relationship. 
Its phj^siological substrate is unknown. 


I. THE DISTRIBUTION AND CHARACTER OF CHOLINESTERASE ACTIVITY IN THE 
CANINE URINARY' COLLECTING SY'STEJI 

Method. The original intent ivas to detemiine this according to the method of 
Ammon as outlined by Augustinsson,^ using the tissue homogenate as the source 
of the enzyme. We however were unable to homogenize the tissue and it was not 
possible to obtain a satisfactor 3 ’'quantitative estimation of the amount of enzj'me- 
containing tissue present in the homogenate. 



-.Ai. .'V. 'aK/ 
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TIG. 1 .4, minor calj\, fiozen section, 25 microns, stained for cholinesterase activity, 
ccmnterstained with wsin Marked evidence of cholinesterase activity consisting of deposi- 
tion of brown-black CuS in tubules abutting on calvceal lumen. When stained for acetyl- 

of activity \\<as found. (X 100) B, majorcah*x, frozen section, 15 
microns, stained for cholinesterase activitv, counterstained with aqueous phloxine. Note 
cholinesterase actlvlt^ in ciiculai muscle layer. Minimal activity noted in sub¬ 
activity ?ouirbe d^Sned^ '»=ohvlcholine esterase no evidence of 

Theiefore the histochemical method of determination as outlined bj’' Koelle, 
Aoelle and Fnedenwald^- “ was used. The tissues were removed from the intact 

Scan^dm^v TsSp 52^ lS^l-182,® 1948 enzymology. Acta. Physiol. 

loca/^sqtimistn H histochemical differentiation of types of cholinesterases and their 
‘ Koe le r f i' Therapeutics, 100: 158-179, 19OT 

andnon sne^fi^^’u r ® and Fnedenwald, J S.: The effect of inhibition of specific 

TherrpeuUcS 100: isolated ileum. J. Pharm. & Evper. 




Fig. 2. A, renal pelvis (as in fig. 1, li). Nole choUncstcrnso activity primarily in circular 
muscle fibers, slight evidence of activity in eubmucosa. As in previous section, no evidence 
' • ' • • • • * . lurolcr, 15 microns, stained for 

0 . Koto preponderance of cho- 
' activity in longitudinal fibers, 

and minimal evidence of activity in suhmucosa. 



Fig. 3. a, miduroter, 20 microns, stainedforcholincstcrase activity; counterstaining udth 
phloxine in deep in this case but evidence of cholinesterase activity is visible in circular 
muscle fibers. miduroter (as in A). Stained for acetylcholine esterase activity, counter- 
stained with phloxine. Note absence of activity. This finding was uniformly encountered in 
all our sections of upper urinary tract, domi to and including trigone. 
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Fig. 4. Midureter(as in fig. 3, A). Activity in circular fibers at A, less activity in longi¬ 
tudinal fibers, B, and slight activity in submiicosa, C. 
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Fig. 5. a, trigone, frozen section, 15 microns, cholinesterase activity, (as 

phloxine. Note evidence of activitj' in both muscle and interfascicular tissues, .d, .h „g gf 
in A). Stained for acetylcholine esterase activity. Note complete absence of any e 
acetylcholine esterase activity. Dark areas represent deep red stain of phloxine. 

animal by operation and immediately transferred into chilled saline, then stoied 
at 0° C. until required for study. Frozen sections were cut at a thickness vaiJi^S 
from 15 to 30 microns and stained for cholinesterase activity (fig- !)■ 

By this method it was possible to determine the site and the type of c lo in 
esterase activity in the tissue although no quantitative study could be peifoimn 
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p“‘. ■" • iici'tvlcliolino ostpraso 

acli iniisclo and intcrfasaic- 

ulnr HU0U1.0.1^, luuuua ui laauuui uisia -U- eiaiiiwi lor cltolinestcmao nclivily, Xotc ali- 
SDncc of cholinesterase activity in the bladder proper. 

Results. These iitdicated that the canine urinary collecting system, down to and 
including the vesical nock and trigone, showed a picdominant cholinesterase 
activity. Little evidence of acetylcholine esterase activitj’ could be found. The 
bladder showed primarily acetylcholine esterase activity. Cholinesterase activity 
was negligible (figs. 2-G). 

In the ureter the major site of the activity was located in the circular muscle 
fibers and interfascicular tissues, with less cholinesterase activitj' in the longi¬ 
tudinal fibers, and slight but definite activity' in the submucosa. 

II. INHIBITION or THE TISSUE CUOLINESTEUASE OF THE DOG UUETEU I)Y THE 

PASSAGE OP .A KNOWN INHIHITOU DOWN THE DUMEN OP THE UIlETEn IN THE 
LIVING ANESTHETIZED ANIMAL 

Method. McCombie and Saundei-s' have recorded that DTP irreversibly in¬ 
hibits the activity of the cholinesterases. DFP is also known to have the further 
faculty of being rapidly absorbed when directly applied to cutaneous or mucosal 
surfaces. Koelle, Koelle and Priedenwald report that DFP lO-GM solution will 
irreversibly inhibit cholinesterase in vitro. DFP was utilized in the following 
experiment: 

Six dogs were subjected to the same procedure at different dates. Under pento- 
thal anesthesia bilateral paravertebral approaches were made and the ureters 
exposed at the lower pole of the kidney with as little disturbance of the tissues as 

® McCombie, H. and Saunders, B, C.: Alkylfluorophosplionates; preparation and pliysio- 
logical properties. Nature (London), 167:257-2S9, Wt6. 


792 


JOHAN N. DE KLERK 



A) 


it 

.1 


, 

'‘'fel'l''' ‘ .. I 

t" V ^•;i 

’ - '1 





V 

■*, ife-- 


,?^9; irfigti-tiori of ureteral lumen witii saline, showing presence of cholinesterase 
actmtj'' after perfusion of right uieter for 1 hour Math normal phj'siological saline at room 
temperature. Counterstainecl with phloxine. B, irrigation of ureter with DFP lO-GM solu- 
tion. Left ureter of same aninial as in .4, after 1 hour irrigation, showing comiilete inliibition 
of cholinesterase activity. Lightly counterstained with phloxine. 


possible. Identical procedures were then carried out on both sides: Ureterotomies 
were done on the contravascular aspect of the ureters and intubated with a 
polyethjdene tube. A silk ligature Avas applied to prevent slipping or Isackflow. 
The wounds were closed and the animal turned on its back. Through a muscle- 
splitting approach the ureters were isolated at the ureterovesical junction and 
similar ureterotomies carried out, the ureters again catheterized by polyethylene 
tubes and held in place by a ligature. The wounds were closed. In effect, the 
meters were isolated and cannulated on both sides with a minimum of disturb¬ 
ance of the normal relations. Both ureters were irrigated with 20 drops of normal 
saline per minute at room temperature. After 15 minutes the experimental side 
was replaced by DFP 10-6M solution in normal saline. The control side retained 
the normal saline drip. After one hour the DFP was removed from the experi- 
menta side and replaced again by normal saline and allowed to continue for 15 
minutes. The dog was immediately opened and while still alive both ureters 
were lemoved rapidly and placed in cold saline, thence stored at 0° C. until they 
could be sectioned and stained. 

Results. In all six experiments identical results were obtained (fig. 7). The tissue 
c lolmesterase activity on the control side showed no alteration; the cholinester¬ 
ase actnnty on the experimental side was completely inhibited and the cholinester- 
ase activity in that portion of the experimental side which was proximal to the site 
ot 111 How and therefore not influenced by the DFP, showed no loss of activity. 
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III. WILL INTEREBRENCE WITH THE BLOOD SUPPLY AT THE .SITE OP THE 
URETEROTOMIES IN THE PREVIOUS EXPERIMENT AFFECT THE TISSUE 
CHOLINESTERASE ACTIVITY? 


Method. A left ncphrcctomj' was carried out, the slump of tlio ureter being 
ligated with silk. The juxtavesical portion of the ureter was transected and 
ligated. The right ureter was left alone to serve as a control. After three weeks 
the ureters were removed under the identical conditions as in the previous experi¬ 
ment and stained. 

Results. There was no apparent diminution in the cholinesterase activity on 
either side (fig. S). 



Fio.S.Miduroter, frozen section. Choliiicslerasc activity 3 nooks after noplircclomy and 
transection and liKation of tiie juNtavcsical portion of ureter, bigldly counterstained witlv 
phloxine. Note persistence of activity. 


IV. WILL THE INHIBITION OF THE TISSUE CIIOLINESTERISE, AS CARRIED OUT IN 
II, AFFECT URETERAL PERISTALSIS? 

Method. A procedure identical to experiment II was done on 0 dogs. The lower 
ureterotomy tube, however, was connected to a Phipps and B 3 ’rd double mem¬ 
brane liquid manometer from which rccoidings wore made upon a Phipps and 
Byrd Kymograph dium. 

Results. Within ten minutes after commencing the DFP infusion it was ob¬ 
served that the peiistaltic ihythm was becoming irregular, the height of the waves 
becoming smaller. At the end of 12 minutes all peristaltic activity had ceased. 
In subsequent expeiiments the rate at which this cessation of peristalsis occuned 
was directly proportional to the speed of the infusion. On the control side the 
peristalsis persisted throughout the duration of the experiment (fig. 9 ). 

V. IS THE URINE OF THE DOG ABLE TO EXERT AN EFFECT UPON THE TISSUE 
CHOLINESTERASE OF THE URETER? 

If, from the foregoing experiments, it could be presumed that the cholinester¬ 
ase activity of the ureteral musculature could be influenced 113 ^ the contents of 
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f/so see 








I K. '> 1 luid K\ mogt ipli lerordmg of ofTcct produced by passage of DFP I0-6Msolution 
down luiiipii o! ur( ter in living anesthetized animal. Upper recording shows graph obtained 
oil contiol uipter, lowei show-, cfTcet on uictcral peristalsis after commencement of DFP 
peifu«ioii It I, lesvitioii of penstalsis,-B; and rise in iutraluminar pressure C. 
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Fio 1 1 11- I I'll! i' 111 < / 11 section, 15 inicions, persistence of cholinesterase 

actlvlt^ itii nil- 1(11 wr I i 1 I I sitli pll^biological saline at room temperature, o, 1C 

ureter, irn?pii oil 'i m. . m.wing patchy inhibition produced after perfusion oi 

ureter wiui p\ti k i oi ineii in i s)>i nment V Still definite evidence of cholinesterase ac¬ 
tivity at t lint olnKi'i I (irn|iii ibbciice of activitj’ at B. ... 

Sections i k<u o' \.ino\i-, luiiei areas in same ureter showetl no uniformity in site or 
amount of ciiolmt s'l i- 1 -,,- lulubition in .in\ section. 


the ureteral lumen and tlut this would exert an elTect on the character of the 
ureteral peristaltic \va\e, it seomed reasonable to seek such a modifying agent ia 
the urine itself 

In 1908 Abelous and Bardier' found a pressor base in the mine which the} 
named "urohypertensin.” Bain« in 1914 concluded that this was iso-amylamine. 
In 1942 von Euler and Sjostrand® found large amounts of a pressor principle m 


- I 


‘ -^hylous, J. E. and Bardier, L Action Hvpcrtensive de I’Urine del 
Phvsiol. Path. Gen., 10 : 627-4533, 190S 

8 Bain, IV.: The pressor bases of normal urine. Quart. J. Exp. Physiol., 8:229-242, 

5 van Euler, U. S ^\nd Sjostrand, T.: Pressor substances in urine and plasma fronin 
and hypertensive subjects Nature (London), 161:16S-169,1943. 
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the unno of normal subjects In 1914 \on Euler'» had isolated this substance as 
a crystalline piciate which, pharmacologically was not unlike acctylthohne but 
more akin to nicotine We decided to study the effect of this substance on the 
activity of the ureteral tholiiicsternse 

Method We follow cd \ on Eulei’s method m all essentials, v 17, concciiti atiiig 10 
hteis of dog urine down to 1 liter in \ aciio, subjecting the concentrate to continu¬ 
ous ether e\traction, icmoMiig the acti\c substance fiom the ether with acidified 
water, steam distilling this extiact at pll 10 No attempt was made to obtain 
crystals bj fractionated ercstalhration ns was done by von Euler The c\tiaet 
w as again evaporated under c acuiim in a w atcr bath t o i emove anj trace of cthei 
which still persisted 

The icsultant cxtiaet was then diluted 1:1000 in noimal saline 
The procedure as outlined in cxpciimcnt II was then carried out with the 
single exception that to date this has only boon done on three animals m x lew of 
the lengthy procedure required to obtain the extract 
Remits There was a patchj inhibition of esterase actix ity m the ureteral mus¬ 
cle (fig 10) This was also noted in numerous othci sections taken at \arious 
points along the course of the ureter in the three animals done In some aieas tlieic 
was complete inhibition, in others partial There was no unifoiraity of site or 
degree of inhibition The feeling was that tins obsciration could bo explained on 
the basis of a rapidly rcrcrsiblo inhibition of the esterase by the inhibitor in the 
urine AVhat the characteiistics of this inhibitor arc we do not know at this point 


Disctssiox 


Until recently the majoritj' of workers bare indicted the acctjlcholiiie cstci- 
ase as the only esterase iiuoUed in synaptic transmission Ilowexcr, Mendal, 
et al,“ Hejmans, et aland Koelle’ Inxe produced eridcnce that leares no 
doubt that the cholinesterases also play an important role in this process Koolle 
mentions the work of Comroe and later Giob who demonstiated that parcntei- 
ally administeied doses of DTP which arc too small to modify ncuiomusculai 
transmission significantly had a marked cllectongnstro intestinal motility Ihese 
obsen ations appear to be fui thoi strengthened by the noted absence of acetj 1- 
chohne esteiase in the pel\i ureteral musculatuie of the dog (fig 3, B) 

If we accept the postulate that the character of the uieteial poiistalsis is not 
atone dependent upon the know n faclois of urine x olume and stietch reflex, and 
that there must be an additional factor mlluenciiig this actixutj, it appears that 
this factor may be a constituent of the urine xxhich acts diiectly upon the tissue 
cholinesterase of the uieteral musculature It has been obseix ed that the gi eater 
preponderance of the cholinesterase actix itj of the ureter is located in the ciicular 
muscle fibers, xiith less exidence of actmty m the longitudinal fibois, although 
there are areas whore the activity extends into the submucosa (figs 3, B and 5, 


'll x?“ ® Acta Pin siol Scaiulinav , 7 2S5-2S7, 194-1 

i ^”ual, B, Hawkins, K D andNishikiwava,M Cholinesterase levels in plasma and 
tissues Am J Phisiol 1E4 495-498, 1948 

H and Votava Z Cliolinesterases Sjmptdmes Cholincr 
giquesetSensibihtdll Acetjlcholme Arch Int do Pliarm et Tlier , 77 48(1-494, 1918 
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B). The alteration in ureteral peristalsis following inhibition of the cholinesterase 
by a known inhibitor, such as DFP, which is apparently able to exert its effect 
by direct passage through the intact mucosa of the ureter was noted (fig. 10, B). 
The evidence that canine urine appears to contain a cholinesterase inhibitor 
under laboratorj'' conditions suggests the following schema of the factors asso¬ 
ciated with ureteral peristalsis: 

Renal Function 

7 I 

/ Secretion) of 

i/ Excretion) 

Urine Secretion Inhibitor 


(a) Permoabilitj' of mucosa 

(b) Duration of contact with 
mucosa 

(i) Rale of urine flow 


Neuro-muscular Junction 

I 

-^Response to Stretch Reflex 

^ J 

Peristaltic Activity- 

It will be appreciated that ureteral peristalsis will be influenced both by the 
amount of inhibitor at the site of cholinesterase activity and the urine volume. 
Variations in the concentration of the inhibitor will produce variations in the 
peristaltic pattern. Conversely absence of the inhihiior does not preclude peristaltic 
activity. Finall}’-, if the flow of urine is prevented, there will be an increased con¬ 
centration of inhibitor at the neuromuscular junction, and a state of persistent 
spasm of the ureteral musculature tvill be maintained. 

Consideration of the role of the cholinesterases in the pathogenesis of so-called 
congenital strictures of the ureter must pre-suppose the existence of a fetal uri¬ 
nary excretion to be able to account for the existence of these lesions at birth. 
That the fetal kidneys do excrete urine in the lower animals has been established.’^ 
Kjelberg and Rudhe’'* demonstrated the presence of fetal urinaiy excretion in the 

Smith, H.; The Kidne 3 '. New York: Oxford Medical Publications, 1951. 

11 Kjelberg, S. R. and Rudhe, U.: The fetal renal secretion and its significance in congeni¬ 
tal deformities of the ureters and urethra. Acta Radiologica, 31: 243-249,1949. 
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human at the fourth-fifth mouth of picgnaiuj la tlioso conditions tliedevelop¬ 
ment of those anomnliob mnj well occiii as follows’ 

Obstruction This inn\ lie miUl mul Irnnsicnt in character, disappearing 
-[-in liter life 

L_-->Urui in Btiisis«--- 

1 

Increa®;c in the dui ition of inhibition of the 
muscle (niuiih circular fibies'l cliolmostcrasc 

1 

Persistent siinsm ot the muscle (mmnlv eirciil ir fillers) - 

1 

Chrome Ion grido i‘'thcmi» of muscle fibers 

i 

Hcpliicemeiit filirosis 
\ 

Strictiiro-(irreveisil)!i) 


The tiigoiie and interml vosieal orifice have the same cn/vme cliaiactcristics 
as the muscle fibeis of the ureter (lig 0, li and 7, -1) It is fhciofoie appaient that 
the same factors mentioned above may apply lieie 
However, if wo consider the palhogcncsis of mcgalo-uictci (Caulk’®) which 
has receutlv been defined by Meredith Campbell"’ ns a unilateral or bilateral w ido 
dilatation of the uiotoi and pelvis in the nbsente of intravosital obstiiietion, the 
problem becomes more complcv It is necessary at tins stage to digress somewhat 
and consider m greatei detail the various processes involved m the metabolism 
of atctylcholine 

According to Augustinsson’ the piesont-daj concept of the mot diolism of 
acetjloholine can be diagiaminaticallv represented as follows 


Acvtvlcliohnc (bound) - -- — K’’’? — 

t 

K't Cholinacetv luse 
aig++ 

Protcini* 

ATP 


Acotv Irliolinc (frio) 

i 

\ecti Ichobnestorif'C 




Coen7\mc A 


\Chobnc) i/ 
Acetate) 


Note that the amount of free acctjlcho)mc available is dependent upon at 
least two enzyme mechanisms which would appeal to bo at least physiological 
antagonists 

Toida and Wolf^^ state that in the lat the ability to synthesize acetylcholine is 
dependent upon the piesence of an intact hypophysis, which apparently exerts 
its effect through the medium of ACTH Among the many factors considered 
by them to be capable of influencing this process aie the following substances 
estrogens, piegnenalone, epinephrine, thymus, thyroid and pancicatic extracts, 
and certain other steioids 


Caulk J ^ 01,9 316 330 1023 

17 Urology PUiladelphni W B Saunders Co 1951 

loraa, L ^ ^ m ^ittiylchohne synthesis Science, 103 645-040,1946 
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Hydro-ureter of pregnancy is a well known clinical entity. Chronic ureteral 
obstruction by the fetal head with superimposed infection producing permanent 
changes in the more advanced cases is considered by many as the cause of this 
condition. This concept has, however, been seriously questioned as far back as 
1928 by J. Hofbauei’i® who postulated the theory that the atony of the ureteral 
musculature may be upon the basis of into.\ication by the increased circulating 
bile acids known to be present in the pregnant female. Later, van Wagenen and 
Jenkins'® demonstrated in monke 5 ’’S that the dilatation will persist and even in¬ 
crease following hysterotomy if the uterus is closed with the placenta intact. If 
these changes are on the basis of a disturbance of acetylcholine synthesis due to 
an altered hormonal picture, it is apparent that its effect upon the mother is 
usualty not marked as we seldom see these gross hydro-ureters in pregnant wo¬ 
men. However, in the fetus we have the additional factors of an enlarged thymus, 
which Torda and Wolf implicate as an inhiliitor of acetylcholine synthesis, and 
the insertion, in tandem as it were, between the circulation of the mother and 
the fetus, of the placenta which von Wagenen and Jenkins’ work seems to impli¬ 
cate in this process. 

Therefore the pathogenesis of megalo-iu'eter may Avell be on the basis of 
decreased sjmthesis of acetjdcholine with resultant loss of muscular tone and 
hydrodynamic distention of the flaccid ureter by the fetal urinary secretion. This 
decrease in acetylcholine synthesis possiblj' is produced through the mediation 
of the thymus and placenta. 


SUMMARY 

A study of the tissue cholinesterase activity of the urinary collecting s 5 '’stera 
of the dog is presented. 

It is established that the pelvi-ureteral musculature of the dog contains a cho¬ 
linesterase alone. There is no evidence of acet 3 ’'lcholine esterase activity in these 
tissues. This observation is also established with regard to the trigone of the 
bladder. 

The remainder of the bladder musculature exhibits a predominant acetylcholine 
esterase activity and minimal evidence of cholinesterase activity. 

The cholinesterase of the dog ureter can be inhibited in vivo by the passage of 
DFP 10-6M solution through the lumen. 

Inhibition of the cholinesterase of the dog ureter results in cessation of ureteral 
peristalsis and increased ureteral tone. 

Evidence is presented which suggests the existence of a cholinesterase inhibitor 
in the urine of the normal dog. 

The implications of these findings and their possible role in the normal ureteral 
peristalsis are discussed. 

The possible role of the acetylcholine metabolic cycle in the pathogenesis of the 
congenital abnormalities of function of the urinary collecting system is discussed. 

Hofb.'iuer, J.: Structure and function of the ureter during pregnancy. J. TJro!., 20:413- 
426, 1928. 

van Wagenen, _G. and Jenkins, R. H.; An experimental examination of factors causing 
ureteral dilatation in pregnancy. J. Urol., 42: 1010-1020,1939. 
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TRIPLICATE URETER 
III'RBLRT D AMI ROD 

From the Department of Uralngij, Atlantic Citii Hospital, Atlantic Clip, A' J 

Some tj pe of duplication of the iiiclei is said to occur in 0 5 per cent of loiitme 
autopsies ' The occurrence of congenital uicteral anomalies of iiumbei of a liighei 
degree IS extrcmel} laic A search of the litciatuie icvcals onlj tliiitcen locoided 
cases of triplication of the ureter" ’ 

Triplicate ureter exists m the following xaiintions 

a) Complete vretcral Inphcation with three uieteral oiifices This has been ic- 
ported four times In each instance it lias been on the right side 

b) Double meter with one bifid In this t3pe there me two iiretcial oiifices with 
one of the ureters dniding nbo\e the bladder lex el 'J his has been icportcd twice 

c) Tnfid iirclcr One finds hcie a single uieteral orifice with the urctei dixiding 
into three component paits aboxe the bladder lex el This has been recoidcd 
sex on times with a diffcicnl pattern in each case 

Embrjologicallx, the uicteric bud appeirs at about thiitj daxs as an out¬ 
growth fiom the dorsal siiifacc of the mesonephru duct wheie the lattei bends 
xentrallj to entei the cloaca A double oi triple meter is caused bx the dcxtlop- 
ment of more than one ureteric bud from the mesonephuc duet oi bj elofting of 
a single ureteral bud 

The following case is an additional example of double iiietei xxith one bifid 
demonstrated bj retrograde pxclographx 


CXSl III TOUT 


A 31 yeai old Ncgio was seen in lanuarj 19o3 because of burning on urina¬ 
tion and mild freqiienej, urgenej and iioc lima of 1 xieek’s duration Tlieic xxas 
no history of back pain, chills, fexcr oi licmatiiria lie admitted no piexious 
gemto uiinarj difficulties, except gonorrhea II jears piexiouslj, and tlieic xxas 
no known kidney disease in the familj 

The abdomen xxas flat No costoxcrtcbral angle oi abdominal tenderness xxas 
present The left kidnej xx as not p dpablc 1 he loxx ei pole of the right kidnej xx as 
palpable and moxed on lespiiation No othci abdominal masses xxeie felt The 
external genitalia xxcie completel}' noimal Theie was no urethral discharge 
Rectal examination rexealed a nomial sized prostate xxith scattered aicas of in¬ 
duration siiggestixe of chionie piostatitis The blood pressiiie xxas 124/76, 


Read at the annual meeting of the Alid Xtlantic Section of the American Urological 
Association in xVashington D C April 23, 1<)5-1 
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temperature, 98.6F. Urinalj’^sis; Specific gravity, 1.020; pH, 7.0; albumin, trace; 
glucose, negative. Sediment; Clumps of white blood cells; occasional red blood 
cell; no casts; numerous Gram negative bacilli. 

Excretory urography revealed prompt appearance of the contrast medium 
bilaterally. The left upper urinar 5 '^ tract was well outlined and appeared com¬ 
pletely normal. The right upper urinary tract was incompletely outlined but 
suggested the presence of a triple pelvis. 

A diagnosis of bacillary cj’-stitis was made, probably secondary to chronic 
prostatitis. In addition, a congenital anomaly of the right kidney was suspected. 

The patient was placed on 3 gm. gantrisin dailj'- for one week. The sjTnptoms 
subsided promptly and at the end of this time there were 3-5 white blood cells 
per high powered field in the sediment of the centrifuged urine. The patient re¬ 
mained asymptomatic and 2 weeks later cystoscopy was performed. 

A 16F Brown Buerger cystoscope was introduced to the Ijladder. The prostatic 
urethra was congested. There was no significant prostatic enlargement. There 
were no tumors, ulcers, calculi or trabeculation. The apex of the trigone was in¬ 
jected. The left ureteral orifice was noraially located and ejected clear urine. At 
the right angle of the trigone were seen two normally appearing ureteral orifices 
in tandem. Both ejected clear urine. A third orifice could not be found on the 
right. Indigo carmine appeared in 4 minutes after intra\'enous injection from 
the left ureteral orifice and in 5 minutes from both orifices on the right. The 
intensity of color was marked from all three orifices. 



Fig. 1. Right retrograde pyeiogram demonstrating three pelves and a double ureter with 
one bifid. 
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A oF iiretcnil catheter was introduced info the lower right ureteral orifice and 
passed 28 cm. without encountering olrstruction. A oF ureteral catheter was in¬ 
troduced into the upper right ureteral orifice and passed 0 cm. where a hang was 
encountered and the catheter was left at this level. Urine collected from both 
catheters was negative on microscopic e.xamination. The patient was placed in 
slight Trendelenburg position and a retrograde pyelo-ureterogram made by in¬ 
jecting both catheters with 20 per cent skiotlan (fig. 1) revealed a double right 
ureter with one bifid. A ten minute delayed upright film demonstrated that all 
three pelvic segments and ureters drained completely. 

DISCUSSION’ 

As is usual in duplication, the upper pelvic segment and ureter in this case 
drained through the lower ureteral orifice. The ureter from the upper ureteral 
orifice divided in theregion of the midportion of thesacro-iliac sjnchondrosis and 
the two resulting ureteral segments cro.sscd just below the transi’crse process of 
the fourth lumbar vertebra and coursed upward to .suiiply the middle and the 
lower segments of the triple pelvis. 

The clinical and cmbrj-ological significance of triple ureter would not appear 
to be dilTercnt from double ureter. The incrca.sed risk of infection and ob.sfnic- 
tion with subseciuent complications would .seem to be present, although in this 
case drainage was adequate. 


SUMMAItV 

A case of triple ureter demonstrated by retrograde pyelography is added to 
thirteen previously reported eases. Only two of the previous cases represent this 
type of the variation. 

Professional Arts Bldg., Allantic City, Ah ./. 
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ECTOPIC URETERAL REMNANT PERSISTING AS CYSTIC 
DIVERTICULUM OF THE EJACULATORY DUCT: 

CASE REPORT 

DEAN C. VARNEY and MANLEY L. FORD 

From the Division of Urology, Department of General Surgery, Cleveland Veterans 
Administration Hospital, Cleveland, Ohio 

The anomaly of the ectopic ureter entering the seminal tract is rather loosely 
stated by several standard text books of Urology to be not uncommon. A review 
of the American literature reveals that since 1852 a total of only 41 cases have 
been reported. Of this group, 32 were discovered at autopsj’’ examination and 
nine were diagnosed clinically. These latter cases were reported b}" Day, 1924; 
Culver, 1937; Hamer et al, 1937; Minuzzi and Torressi, 1940; Riba et ah, 1946; 
Engel, 1948; Hamilton and Peyton, 1950; Meisel, 1952; and Pasquier and 
Womack, 1953. Our case represents the tenth instance of this anomaly in which 
an accurate diagnosis was made before operation and corrective treatment was 
successfully completed. 

The condition may be associated with a functioning kidney, either solitary or 
double. In such instances the ureter connects either with the urinary tract or, 
sometimes in the female, the genital tract. Usually the renal remnant is infected 
and the presenting symptom in these cases is persistent pyuria and quite often 
tenninal hematuria. A rare exception to this generalization was the case reported 
by Engel in which the urine was clean. In the majority of patients the kidnej^ 
is rudimentary or aplastic. In such cases the continuity between the renal 
remnant and ureter may be absent, secondary to congenital stricture or failure 
of anastomosis between the ureteral bud and the metanephros. On the other 
hand, although it may be atrophic and fibrosed, the ectopic ureteral segment 
often persists as a demonstrable tube ascending cephalad toward the region of 
the lumbar fossa or may, in certain cases, assume a c 5 ''stic or globular shape close 
to the site of origin. 

The embryologic origin of ureteral ectopy can be summarized as follows: 

In the four to five mm. embryo the ureteral bud arises from the mesonephric 
duct (wolffian duct) near its caudal junction with the pars vesico-urethra and 
grows in a dorsal and cranial position to the parent duct. By a process of ab¬ 
sorption in the 11th to 14th ram. stage of development the ureter moves free of 
the mesonephric duct into a lateral and cranial position that corresponds to its 
final trigonal location. The mesonephric duct remains situated in the midline 
and continues to grow caudally and finally gives origin to the vas deferens, 
ampulla of the vas and the ejaculatory ducts and contributes to the prostatic 
urethra. The seminal vesicle arises as a lateral evagination from the ampulla of 
the vas at the 60 mm. stage of embiyonic development. 

This process of differentiation is well demonstrated in the schematic pres¬ 
entation taken from Arey (fig. 1). The most commonly accepted theory of 

Accepted for publication October 13, 1953. 
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Fig. 1. Completed division of hnmnn cloncn, and iissocintcd chnnges, shown by models 
viewed from left side, .-1, B, .it fi weeks iiiid 7 weeks, respectively, illiist rating absorption of 
left ureter and mesonephric duct into wall of Idadder. C, at 1) weeks (after Keibel). From 
Arey: Developmental Anatomy, 5tli cd. I’biladelpbia: W. It. Saunders Co., 1911. 

anomalous development proposc.s that if the early jiinct ion between the mesoneph¬ 
ric duet and the ureteral bud fails to di.s.solve, the ureteral opening is carried 
caudally and medially and may empty into the posterior urethra, vns deferens, 
ampulla of the va.s, cjactdatoiy duet or .seminal ve.siele. An alternate theory 
presumes the complete absorption of the distal mesonephrie duet leaving the 
ureter lateral and caudal to the vc.sicomcsonephric connection. Eventually the 
mesonephrie duet moves caudally and dating this shift from cephalad to eaudad 
positions different varieties of fusion between the ureter and mesonephrie duct 
may occur. 

Since the preoperative studies in our case were also suggestive of a cystic 
diverticulum arising from the region of the seminal vesicle, a brief rdstimd will 
be made at this point of cyst of the seminal vesicle. There have been 9 cases of 
seminal vesicle cyst recorded in the American and English literature since 
Smith’s original report in 1872. However, due to absence of iiositive radiographic 
and histologic findings in several of these eases, it is possible that a few of them 
may have actually been cysts arising from an ectopic ureteral bud or super¬ 
numerary vas deferens. In two of the clinically reported cases of ectopic ureter 
connecting with the seminal vesicle, the associated condition of seminal vesicle 
cyst due to stricture of the ejaculatoiy duct was observed. 

Englisch has classified cysts of the bcminal vesicle according to origin and 
anatomic position as follows: 

1) Cyst of the wolffian body or duct, situated laterally in the neighborhood of 
the vas deferens and posterior wall of the bladder. 

2) Cyst of the mullerian duct, situated in the region of the posterior wall of the 
bladder and close to the midlinc. 

3) Cyst of the sinus pocularis, extending up beneath the floor of the bladder in 
the intervesicular region. 

4) Cyst arising in the .seminal vesicle from obstruction of the vesicular outlet. 

Voelcher considers group 4 to represent the true cysts of the seminal vesicle. 

Although the exact origin of these retrovesical cysts may be extremely difficult 
to demonstrate clinical^, it is felt that this rather rigid classification should be 
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accepted and adhered to in making the diagnosis of seminal vesicle cj'^st. When 
this condition is present, either primarily or secondarily, the presenting S 3 'mp- 
toms are lower abdominal distress that is episodic in character, rectal burning 
and smarting with intermittent difficulty in defecation and, on occasion, post- 
ejaculatory distress. A cystic mass is usuallj’^ discovered on rectal examination 
and spermatozoa are invariably present within the cj'^stic contents. 

CASE REPORT 

A 32 year old white man was admitted to the Cleveland Veterans Administra¬ 
tion Hospital on March 18, 1952 complaining of recurrent, moderate^ severe, 
left inguinal and perineal discomfort and severe ejaculatory and postejaculatoiy 
distress. He denied anj"^ urinaiy s}’'mptoms, and dated the onset of his difficulties 
to September 1945, when he experienced the onset of uncomplicated diarrhea 
consisting of 3 to 4 liquid stools per dajn This condition was controlled with the 
use of paregoric and sulfa medications but it continued to recur and the patient 
was hospitalized in an Ann}'^ institution. A diagnosis was made of congestive 
seminal vesiculitis and congenital absence of the left kidney. The latter finding 
was substantiated bj'’ cystoscopj’- at which time absence of the left ureteral orifice 
was noted. The patient was treated with rectal heat and sulfa drugs with some 
relief. Following discharge from the service he remained asj’-mptomatic except for 
occasional dull, aching discomfort in the left perineal region with occasional 
radiation to the left medial thigh. In September 1951, the patient had a re- 
curi-ence of liquid bowel movements with sharp pain in the region of the glans 
penis. These symptoms continued to December 1951, at which time he began to 
have bowel movements of semiformed stools whenever he urinated. In January 
1952, he was seen bj'^ an urologist and subjected to cj'^stoscopy. He was informed 
that the left floor of his bladder was elevated by a cj'^stic mass and more investi¬ 
gation was advisable. 

The patient’s blood pressure was 130/80. The positive phj'sical findings con¬ 
sisted of the presence of a well-healed right McBurnej^ abdominal scar and a 
slightly thickened and indurated left epididymis. The prostate, per rectum, was 
small, firm and nontender. The seminal vesicles were enlarged, with the left more 
prominently so. 

The urine was microscopically clean. The hemogram was normal and the 
serology was negative. The chest film was witlrin normal limits. A plain film 
of the abdomen revealed absence of the left renal shadow, and excretory urog¬ 
raphy showed a normally functioning right kidnej'’ with no evidence of function 
on the left side. In the left upper abdominal quadrant just lateral to the vertebral 
column, between the eleventh and twelfth posterior ribs, an area of circular 
calcification was present. Multiple projections taken of this focus placed it within 
the anatomical location of the left kidney. On March 25, 1952 cj'^stoscopy was 
performed under spinal anesthesia. An apparently extrinsic mass was noted 
elevating the left floor of the bladder. No ureteral orifice was observed. The 
impression centered about the presence of a cyst of the seminal vesicle or an 
ectopic ureter ending blindly in the left seminal vesicle. On April 10, 1952 repeat 




Tig 2 A, cjst injected Irms^esieiillj dcmonslritniR continuit> ^\llh scmiml tnct B, 
retrograde cistogram demonstrating c>st ns separate from liladdcr C, same as if, m ngfit 

E osterior oblique vien D, connection of cjst mth left cjacutatorj duct ns demonstrated 
j injection of left a as 

cjstoscopj ttas performed and a cjstoscopic needle was inseited through the 
bladdei floor into the subtesical mass and a laigo amount of turbid, brouiiish- 
gia 3 ' fluid tvithdraiMi that contained manj' immobile sperm Diadrast was 
then injected into the cj'stic space obfainmg the pictuie demonstiatcd in figure 
2, A This revealed a well-defined cystic space communicating with the seminal 
\esicle At the time of this pioccduie the patient complained of modeiately 
severe pain m the left groin and peimeal legion similai to that preaiouslj^ ex¬ 
perienced m the presenting complaint A retrograde C 3 stogram was then oh- 
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accepted and adhered to in making the diagnosis of seminal vesicle cyst. When 
this condition is present, either primaril}’^ or secondarilj’-, the presenting symp¬ 
toms are lower abdominal distress that is episodic in character, rectal burning 
and smarting with intermittent difficulty in defecation and, on occasion, post- 
ejaculatoiy distress. A cystic mass is usuallj’^ discovered on rectal examination 
and spermatozoa are invariably present within the cystic contents. 

CASE KEPOKT 

A 32 3 ’'ear old white man was admitted to the Cleveland A^eterans Administra¬ 
tion Hospital on March 18, 1952 complaining of recurrent, moderately seveie, 
left inguinal and perineal discomfort and severe ejaculatoiy and postcjaculatory 
distress. He denied anj’^ urinaiy sj'mptoms, and dated the onset of his difficulties 
to September 1945, when he experienced the onset of uncomplicated diarrhea 
consisting of 3 to 4 liquid stools per da 3 ^ This condition was controlled with the 
use of paregoric and sulfa medications Imt it continued to recur and the patient 
u'as liospitalized in an A 2 ’nr 3 ' institution. A diagno.sis U'as made of congestive 
seminal vesiculitis and congenital absence of the left kidnejc The latter finding 
was substantiated bj’’ cystoscopy at which time absence of the left ureteral orifice 
was noted. The patient was treated with rectal heat and sulfa drugs with some 
relief. Following discharge from the service he remained as 3 '^mptomatic except for 
occasional dull, aching discomfort in the left perineal region with occasional 
radiation to the left medial thigh. In September 1951, the patient had a re¬ 
currence of liquid bowel movements with shaip pain in tlie region of the glans 
penis. These S 3 '’mptoms continued to December 1951, at which time he began to 
have bowel movements of semiformed stools whenever he urinated. In January 
1952, he was seen b 3 ’' an urologist and subjected to C 3 'stoscop 3 '. He was informed 
that the left floor of his bladder was elevated b 3 ^ a C 3 'stic mass and more investi¬ 
gation was advisable. 

The patient’s blood pressure was 130/80. The positive physical findings con¬ 
sisted of the presence of a well-healed right McBurne 3 ’’ abdominal scar and a 
slightly thickened and indurated left epididymis. The prostate, per rectum, was 
small, firm and nontender. The seminal vesicles were enlarged, with the left more 
prominently so. 

The urine was microscopicall 3 '' clean. The hemogram was normal and the 
serolog 3 ’- was negative. The chest film was udthin normal limits. A plain film 
of the abdomen revealed absence of the left renal shadow, and excretoi'y urog¬ 
raphy showed a normall 3 ’‘ functioning right kidne 3 '- '''’ith no evidence of function 
on the left side. In the left upper abdominal quadrant just lateral to the vertebral 
column, between the eleventh and twelfth posterior ribs, an area of circular 
calcification was present. Multiple projections taken of this focus placed it within 
the anatomical location of the left lddne 3 ^ On March 25, 1952 C 3 ^stoscop 3 " was 
performed under spinal anesthesia. An apparently extrinsic mass was noted 
elevating the left floor of the bladder. No ureteral orifice was observed. The 
impression centered about the presence of a cyst of the seminal vesicle or an 
ectopic ureter ending blindl 3 ^ in the left seminal vesicle. On April 10, 1952 repeat 
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SUMM VIt\ 

The case presented repicsents the anomal 3 ' of an ectopic uieteial segment 
connecting ^Mtll the ejaciilatorj- duct and persisting as a cjstic ducrtifulum 
Urinary sj-mptoms wcie absent as theie was no appaient toiinection with tlie 
functional uniiaiy tract The ihief coinpl.iiiit was left peiincal and gioin pain 
with cjaculatorj' and postejacidatoi.v disticss Speculatuoly, the focal lalci- 
ficatiou in the upper left abdomen may repicseiit an aplastic kidney, but this has 
not been confirmed. The patient obtained complete lelief of sj-mptoms follonmg 
suprapubic lemova! of the cyst 

AVo w ish to thank W B Saundeis Compain for then pel mission to utilire an 
exceipt from Ilmman’s Principles anil Practice of Vrologi], and for the rcpio- 
duction of figuie 1 fiom Aicj-’s Dcielopnienlal Analomi/. 

Veterans Admtnislralion Hospital, ISth and Harrison fils, Oal land 12, Calif. 
(DC.V) 
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DIAGNOSIS OF VAGINAL ECTOPIC URETER BY VAGINOGRAM 

PERRY KATZEN and BENJAMIN TRACHTMAN 
From the Departments of Urology and Medicine, the Jewish Hospital, Brooklyn, N. F. 

The proper surgical management of the patient suffering from urinary in¬ 
continence due to an ectopic ureteral orifice requires accui’ate localization of the 
source of the ectopic ureter. The usual site of an extravesical orifice in the female 
is the vestibule, near the urethral meatus, where it can be seen on careful inspec¬ 
tion and catheterized partially or completely, so that a retrograde pyelo-uretero- 
gram may be obtained which will give conclusive evidence of the origin of the 
ectopic ureter. Less commonl}'- the anomalous ureter opens into the vagina, 
and in that location the diagnostic difficulties are greatlj’' increased. 

The excretory urogram maj’- be of help since in most instances there is re¬ 
duplication of the renal pelvis and ureter, the ectopic ureter almost always 
arising from the upper pelvis. However, there is often no excretion of the uro- 
graphic medium by the involved segment of kidney either because of its rudi¬ 
mentary size, or due to advanced h 3 ffironephrosis or severe infection, and the 
pyelogram may show nothing suggestive of the anomabu Direct visualization of 
the ectopic orifice in the vagina is verj'- difficult, whether one uses a speculum or 
various types of cystoscope or endoscope; the intravenous administration of 
indigo carmine is rarelj' of anj’^ assistance because of the poor function of the 
involved portion of kidnej'. E\mn when the orifice is seen a catheter usually can¬ 
not be introduced into it at all or cannot be passed sufficient!}’' to produce a 
ureterogram or pyelogram. One may therefore still be unable to determine which 
kidney is responsible for the urinary incontinence. In several instances of vaginal 
ectopic ureter reported in the literature, after all of the usual diagnostic measures 
described, it still could not be demonstrated which kidney possessed the ectopic 
ureter, so that surgical exploration of both kidneys was necessary to determine 
this vital point. 

As a diagnostic aid in cases of ectopic vaginal ureter the authors propose the 
use of a vaginogram to demonstrate the ectopic ureter by reflux. Thorough 
search of the literature indicates that this procedure has not been employed 
heretofore. In the case reported herewith it proved to be of inestimable value, 
and was the only means of determining which kidney required surgical inter¬ 
vention. 

CASE REPORT 

A. F., a white girl of 7 years, was admitted to the Jewish Hospital on November 
7,1951 because of urinary incontinence which had been present since birth. The 
child voided satisfactorily through the urethra, without frequency or dysuria, 
but there was also constant dribbling of small amounts of ui'ine from the region 
of the ^’ulva, unafifected by her position or by the time of day. Excoriation of the 
vulva and thighs had been present since infancy. The patient had been consid- 
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ercd an eimretio with an associated “belmvior problem” bocntise siie was very 
shy and-sensitivo. The iisiiai tiicrapy of various kinds for functionai enuresis 
had been administered, but without improvement, and uroiogicai study was 
therefore requested. 

The eiiild iiad been bora prcmalureiy and at birtli weigiicd 2 pounds, 13 
ounces, but subsequent growtii was satisfactory, aitliougli site wn.s stiii smaii 
for her age. Aside from measles and cliickcn-pox lier previous liislory was otlier- 
wise negative. 

Oil examination ncitlior kidney was palpalile and there was no tenderness 
over eitlicr costovertebral angle. The bladder was not distended. There was 
marked redness about the vulva and inner aspects of both thighs. The urethral 
meatus was normal in location and appearance. A slight, but constant flow of 
clear urine occurred from the vagina. Careful inspection of the vc.stibulc failed 
to reveal an ectopic ureteral orifice. Physical findings, including rectal examina¬ 
tion, were otherwise negative. 

The catheterized urine was clear (specific gravity 1.020), contained noalbtimin 
or sugar, was negative microscopically, and sterile on culture. The blood urea 
nitrogen was 14 mg. per cent; the blood Mazziiii was negative. The blood count 
was normal. 

Excretory urography disclo-=od both kidneys were normal in size, shape, 
and position. Good renal function was present on both sides. The calyces and 
renal pelvis of each kidney were of normal configurntion. Only the lower jiortion 
of the left ureter was visualized and appeared normal. There was no outline of a 
right ureter. The oystogram was normal. Nothing in the pyclogram on either 
side suggested reduplication of the renal pelvis or ureter (fig. 1, vl). 

At cystoscopy, under ether anesthesia, the bladder mucosa was normal and a 
normal ureteral orifice was seen in ite usual location on cither side of the trigone. 
Intravenous indigo carraiiic returned from ureteral orifices in u minutes with 
excellent concentration. No indigo carmine could bo scon in the urine draining 
from the vagina. Ureteral catheters were introduced into several folds in the 
vagina which had the appearance of po.«siblc ectopic ureteral orifices, but on x- 
ray checkup none of these suspicious folds proved to be a ureteral orifice. Vagin¬ 
oscopy was then performed, employing both 16F Bromi-Buerger and McCarthy 
baby cystoscopes. Normal-appearing vaginal mucosa and a normal cervix were 
visualized, but nothing suggestive of a ureteral orifice could be seen in any portion 
of the vagina or cervix, nor was there any excretion of indigo carmine visible. 

A vaginogram was made, with the patient in Trendelenburg position and 
the vagina distended with 20 cc 40 per cent hippuran. X-ray clearly demon¬ 
strated reflux of the medium into an ectopic ureter which apparently drained 
into the right lateral fornix of the vagina. The ureter was of normal caliber and 
was outlined to the level of the lower pole of the right kidney; neither the cor¬ 
responding renal pelvis nor calyces were visualized (fig. 1, B). By means of the 
vaginogram we were thus able to definitely establish the presence of an ectopic 
vaginal ureter which led from the right kidney. 

Operation was performed several daj’s later, under inhalation anesthe. 5 ia. 
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Fig. 1. .4, preoperative excietory urogram revealing no suggestion of reduplication of 
right renal pelvis or ureter B, vaginogram shoving reflux u]) ectopic right ureter C, ex¬ 
cretory urogram 3 months after right hcmincphiectomy shoving normal pjelogram. 

Cystoscopy was first done, and for the purpose of its identification at operation 
a 4F ureteral catheter was passed up the right ureter which drained into the 
bladder. The right kidney was exposed through a lumbar, extrapei itoneal in¬ 
cision; it was found to be of the double tj'^pe, witli reduplication of both the lenal 
pelvis and ureter. The superior pole of the kidnej’^ was veiy adherent to the 
adrenal gland, requiring sharp dissection for mobilization. Each segment of the 
kidney had its own well-developed vascular pedicle. The upper pelvis xvas rudi- 
mentaiAq but the lower pelvis was well developed. Both ureters weie normal in 
appearance; the one leading to the bladder, which was readilj’' identified by the 
indwelling catheter, drained the lower pelvis, and the ectopic vaginal ureter 
drained the upper pelvis. The superior segment of the kidney was small and well 
demarcated from the much larger inferior segment by a pronounced indentation 
on the surface of the kidney; the parenchj’^ma of both segments was grossly 
normal. The ureter draining the upper pole of the kidney was freed to the lower 
angle of the wound, where it was clamped, severed, and ligated. The pedicle of 
the superior segment of the kidney was doublj’’ clamped, cut, and ligated. The 
upper pole of the kidne}’^ was then excised by making a wedge-shaped incision 
through the indented zone between the segments, and the raw surfaces of the 
kidney approximated with several inteiTupted fine chromic catgut sutuies. 
Hemostasis was excellent. 
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Histological ox.imiiiatioii of the excised siipciioi pole of the kidney re\ealed 
Mcll-spaeed, iioimal-appcaiiiig glomeiiili, the lulnilcs showed slight (loudj swell¬ 
ing of the liiiiiig cells, hut were otheiwi'-c noimal 

The postoper.itne couisc was iiiictciitful, the wound healed pei piimam 
without 111111 uy drainage from it at am lime, and all iiiniary leakage fiom the 
vagina piomptl 5 stopped The patient was discharged fiom the hospital 10 da\s 
aftei lioraiiiophiectom} 

E\erotor\ urogiapht 3 months kitei iciealcd a iioimalh-fiinctionnig right 
kidnej with normal (oiifigiiiation of the tallies and iciial poKis (fig 1, C) Xo 
symptoms were lefcrahle to the uiinan liai I The iiiiiio was noimal 

bUlIll nil 

The diagnostii difTicultics iii lagiiial cttopii meter are discussed The use of 
the lagmogiam to demoiisliate utcleial icflux is suggested A lase is lopoited 
illustialing the value of this piotediiie 

me lOlhSt ,nroolhjn20,N Y {/> K) 
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BILATERAL URETERAL OBSTRUCTION DUE TO CHRONIC 
INFLAMMATION OF THE FASCIA AROUND THE 

URETERS 

EUGENE R. CHISHOLM, JOHN A. HUTCH axd ALFRED A. BOLOiMEY 
From Kaiser Foundation Hospital, Oakland, Calif. 

Seven cases of bilateral ureteral obstruction clue to chronic inflammation 
of the fascia surrounding the ureters have been reported.’"® It is our purpose to 
add an eighth case of this little described entity. 

CASE REPOKT 

H. R., PF No. 335220, a 36 year old white man, was admitted to the medical 
out-patient clinic on August 14, 1952 because of swelling of the legs and geni¬ 
talia of one week’s duration. He also complained of nausea and vomiting, and 2 
to 3 loose, watery, bowel movements per day. 

His past history revealed that he had colitis, first diagnosed in 1943. He had a 
relapse in 1947 of six Aveeks’ duration and a second recurrence of his colitis in 
January 1952 Avhich persisted until the date of his admission to the hospital. 
His symptoms consisted of a 15 pound Avcight loss in the past 6 months, and of 
frequent bloody, mucoid, watery stools, often as frequent as 10 times a day. A 
barium enema doire in our out-patient clinic was considered consistent with the 
diagnosis of ulceratNe colitis. In January 1952 ho Iregan to lose his libido and 
the patient claimed that he had been impotent for 3 months prior to his hospital 
admission. 

His physical examiiration was negative except for a blood pressure of 160/95 
and 2 plus edema of the airkles and scrotum, and 1 plus edema of the sacral 
area. 

Laboratory Avork-up iwealed blood hemoglobin 10.5 gm.; red blood cells 
3.05 million; AAdiite blood count 6,200 AA'ith 79 per ceirt neutrophiles, 20 per cent 
lymphocjTes and 1 per cent eosinophiles. The sedimentation rate AA’as 40 mm/hr. 
(Westergren), nonprotein nitrogen 100 mg. per cent, blood urea nitrogen 58 
mg. per cent, plasma creatinine 6.5 mg. per cent, chloride 110 m/Eq., carbon 
dioxide combining poAA'er 29 m/Eq. The total protein AA’^as 7.9 gm. AA’ith 4.3 gm. 
of albumin and 3.6 gm. of globulin. The urine shoAA’ed a specific gravit3’’ of 1.018; 
pH 5.0; albumin 0, sugar 0, AA'ith an occasional AAdiite blood cell and an occasional 
epithelial cell. 

The patient AAms admitted AA'ith a tentatroe diagnosis of nephrotic stage of 
glomerulonephritis or intra-abdominal A'enous obstruction. One of the observers 
from the cardiovascular department belieAmd that he could palpate the kidneys 
bilaterally and suggested a diagnosis of poljmj'stic renal disease or a chronic 

Accepted for public.ation January 21,1954. 
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Fia 1. .1, right retrograde inclo-nretcrogrum, prcoiieralivc. /i, loft retrograde pjelo- 
ureterogram, preoperative. C, liilatcnd retrograde pj*elo-ureterogram, G moaliis postopera¬ 
tive 


bilateial tirotcial obstniction of utidetcrmined cause. A urological consultation 
was lequestcd. 

The cystoscopic examination was normal. The light ureteral orifice was 
cathctcrizcd with case and 55 cc of giossly clear urine was obtained. Pyelog¬ 
raphy (fig. l,A)iovealcda maikcdlyhydronepluotic right kidney. Indigo carmine 
injected intravenously failed to appear fiom cither the catheter in the right 
ureter or from the left uieteial orifice in 30 minutes. The left ureteral orifice 
pioved difficult to cathetcrize, and ollorts to accomplish this weic abandoned 
because of the fear of a ieflu.x anuria. Two days later a right nephrostomy and a 
right ureterolysis were done. The uictcr was found to be obstructed from the 
renal pelvis to the piomontory of the sacrum by a thick, coarse, fibrous sheath 
which seemed to originate from the fascia of the psoas muscle laterally, and to 
extend acioss the ureter and to disappear over the veitcbral bodies modiallj’. 
The uppeimost pait of this fascial sheath was compressing and partially obstruct¬ 
ing the renal pelvis. The lemainder of the sheath was partially obsti acting and 
compiessing the ureter and pulling it to a position much more medial than 
normal. This fascial sheath was opened along its lateral margin, that i^ at the 
point at nhich it seemed to fuse with the fascia of the psoas muscle, and lifted 
upward to expose the ureter lying underneath it. The ureter itself seemed to be 
enmeshed in a dense matrix of scar tissue even after the fascial sheath had been 
freed. The ureter was dissected from this scar tissue bed from the renal pelvis 
to a poirrt well below the promontory of the sacrum, and when freed, it came to 
lie rn a more lateral and rrormal course. Palpation of the rrreter, thus freed, 
revealed some induration along its course as though its walls had been infiltrated 
with scar tissue. Biopsy of the fascral sheath and the scar matrix in which the 
rrreter was imbedded revealed chronic inflammatory tissue. Postoperatively, 
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the patient did well and he was discharged from the hospital 9 days after his 
operation with a nephrostomy tube indwelling in the right kidney. His blood 
chemistry at the time of discharge Avas essentially normal. 

He was re-admitted on vSeptember 23, 1952 and a catheter was passed to the 
left kidne 3 L One hundred and five cc of clear urine was aspirated from the pelvis 
of the left kidnejL This urine contained Proteus by culture. Pyelograms and 
ureterograms (fig.l, B) revealed a situation similar to that previously described 
on the right side. On October 1, 1952 a left nephrostomy and ureterolysis were 
done. The situation encountered at operation was essentially the same as that 
described on the right side except that after the left ureter Avas freed even more 
areas of induration could be palpated AA'ithin the Avail of the ureter. The patient 
made a good recovery from his second operation and both nephrostomy tubes 
AA’ere remoA''ed. 

Three Aveeks folloAAong the second operation the nonprotein nitrogen Avas 39 
mg. per cent and the creatinine 1.42 mg. 

The patient has been folloAved carefully since the operations for a period of 12 
months. During this time he Avas able to resume his Avork as a painter, and has 
been Avell except for tAvo episodes of chills and fcAmr AA'hich responded rapidly 
to aureomycin therapy. Retrograde studies (fig. 1, C) 6 months postoperatively 
reAmaled an essentially normal right kidnej'^ Avith good function and good empty¬ 
ing. On the left side hydronephrosis is still present, but less marked than pre- 
operatively. Function from both kidneys is excellent, but the emptjdng of the 
left kidney is still delajmd. Interestingly enough, libido returned soon after dis¬ 
charge from the hospital. The patient is being folloAved in the clinic, and on his 
last Ausit, one year after his original hospitalization, he Avas aa'cII, Avorking, and 
his blood chemistry continued to be normal. 

DISCUSSION 

It is Avell knoAATi that inflammatoiy conditions of the boAVcl can cause urological 
complications. Ureteral obstraction due to regional ileitis has been reported by 
Hyams, et al.,® Ginsberg and Oppcnheimer,'^ Redish® and others. Ureteral ob- 
stRiction due to appendicitis has lieen reported bj'^ Trabucco and Marquez,® 
Hughes,*® and others. Harlin and Hamim** reported cases of diverticulitis of the 
colon as Avell as extraperitoneal appendicitis and regional ileitis as causes of 
ui’eteral obstruction. We could find no reference in AA'hich ulceratiAm colitis AA'as 
considered to be the cause of ureteral obstruction. Since our patient had a 10- 
year history of symptoms suggestiAm of ulcerathm cohtis and x-ray evidence to 
support the diagnosis, one cannot help but Avonder if there is any correlation 
betAveen the tAVO conditions, at least in the case presented. 

The excellent anatomical studies of Daseler and Anson*® demonstrate the 

® Hyams, J. A. and Weinberg, S. R.: Am. J. Surg., 61:117,1943. 

’ Ginsberg, L. and Oppenheimer, G. D.: J. Urol., 59: 948,1948. 

* Redish, M. H.; N. Eng. J. Med., 246: 993, 1952. 

® Trabucco, A. and Marquez, F. J.: Revista Argentina de Urol., 19.‘ 214,1950. 

Hughes, J.: South. Med. J., 45:1044,1952. 

“ Harlin, H. C., and Hamm, F. C.: J. Urol., 68: 383, 1952. 

Daseler, E. H. and Anson, B. J.: J. Urol., 49: 789, 1943. 
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Tig 2 A, cross section throii(;li level of lA shoniiiK inlermedinte ln\ er of rctropcritoncnl 
fascia surrounding vena cava, aorta and ureters Para-aorlic l\mph nodes arc enclosed 
nithm this sheath C, oslcnt of involvement 

existence of a retroperitoneal faseiti which encloses the alxiominal aorta and 
vena cava along with hotli npiior urinary liaets witliin one potential space 
(fig. 2, A). The para-aoi tie l 5 'mph nodes, w hieh drain the bowel, are adjacent to the 
aorta and thus lie witliin tliis potential space (fig. 2, B). Any inflnnimatory 
disease of the bowel could reach this space bj' way of tlio lympbalics. In our 
case we had tlie oppoituiiity to c.xaminc cacli lateral border of tlic inflammatory 
mass from the retropciitoiical cxposinc and found tlio uicteis to be enclosed 
witlun the inflammatory tissue and drawni medially. We cannot be certain 
that the great vessels weie also enclosed within tliis fibrous tissue. Biadfiold,* 
however, explored a similar ease tianspciitoiically and found that the inflamma¬ 
tory mass “obscured the bifiiication of tlie aoita.” Postulating such a space in¬ 
fection would account admiiably for the situation found at opciation m our case. 
Also it would account for the edema of the leg and sacnim and genitalia (which 
was the chief complaint at the time of hospital admission) hj’ compression of the 
infeiior vena cava 

Those of us who have been confioiitcd with the problem of uioteial obstruc¬ 
tion due to letropeiitoiieal inflammatoiy disease have pioceedcd with the 
tieatment by instinct as tlie number of rcpoitcd cases are too few' to establish a 
best method of tieatment. In some cases ncpliicctomy had been done on the more 
involved side,”’® otheis have obtained good lesults by resecting the inflamed 
bowel,® * still other uiologists had chosen nepliiostomy'-® and/oi uieterolysis,’ 

® One case was reported m which simple indwelling urcteial catheters w'as the 
only treatment.® In the case leportcd here, a combination of nepliiostomy and 
ureteiolysis W’as employed. In some cases the surgical approach has been trans- 
pentoneal, and in others letropeiitoneal. Another foim of tieatment which has 
'■ Oppenheimer, G D , Nanns, L anti Simon, N J Urol 67: 476; 1952 
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cidedly discouraging, largely due to the fact that the growth has already me¬ 
tastasized although in the gross it appears well circumscribed. Soloway states 
that of the 149 reported cases in which operation was perfoiTued there are only 
32 patients who Avere followed and reported as well. It avouM appear, therefore, 
that considerably more time and effort should be exerted in the direction of 
early diagnosis and treatment of a condition AAdiich presents such a high degree 
of malignancy and AA'here the reported incidences of cures is so A'cry loAV. 

SUMMARY 

A case of primary carcinoma of a ureteral stump, presenting years after 
a nephrectomy and partial ureterectomy, is recorded. The diagnostic criteria of 
this condition are also discussed. This is the second case on record. 

Medical Arts Bldg., OUaioa 4, Oniario, Canada 
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WAR INJURIES OF THE LOWER URINARY TRACT 
AND MALE GENITALIA 

EUGENE IIEIAER, (Lt JK MC USNR-R)* 

The«ai in Korea has added anothci chapter in tlio annals of mihtaiy medicine 
The moitahty late in oui militaiy hospital units lias been the lowest in any wai 
Wound infections postoporatn ely have been reduced to a minimum This has 
been brought about by the c.\cellent means of ecacuation of the wounded, eaily 
adequate suigery near the foiwaid aicas, the libetal use of blood, antibiotics and 
other tools of modern medicine 

The accumulated e\pei leiiccs of the medical officci s w ho handled the casualties 
in proMous wars hate enabled us to tieat oui wounded m the most efficacious 
mannei This paper relates our e\perience m handling wai wounds of the lower 
urinary tract and male genitalia 

The cases piesentcd herein were ticated in the U. S Naval Hospital nboaid the 
U S S Repose (AH-IO) during its stay in Inchon from July 1952 to January 
1953 


iNJUiiiis OP Tiin umvARV nutnoLii 


Bladder injury should be suspected m all wounds of the lower abdomen, 
buttocks, hips, upper thighs, and extcinal genitalia The urine should bo examined 
m all such cases bcfoie initial suigery is carried out If the patient is unable to 
inmate, ho should bo cathctcrized 

Injuiy to the bladder is charaoterued bj' hematuiia, lowei abdominal pain, 
tenderness and iigidity The sj-mptoms and signs of an acute abdomen can bo 
caused cither by the bladdci injiirj or the associated injury of abdominal visceia 
It IS possible to haxe a perforating injuiy of the bladder without the sjmaptoms 
and signs of an acute abdomen One of the cases piesentcd below wall illustrate 
this point 

If bladdci injury is suspected, a letention catheter should be inserted and 
bladdei drainage carried out In small perforating injuries, this may be the only 
treatment necessaiy, it wall do much to picvent further uiinaiy oxtraiasation 
wath contamination of preiesical space and poiitoneal cavity The diagnosis can 
be definitely made by cystoscopy oi cystogiams The formei was piefeiied 

The treatment of most bladdei injuries icquiies exploiation of the prevesical 
space and of the bladder It is piefciablo to lepaii the pciforations by suturing 
the serosa and the muscularis, but m the region of the trigone and other places 
where the seiosa is not readily accessible, it is necessaiy to place sutures through 
the mucosa of the bladder m order to effect a lepair The prevesical and para¬ 
vesical spaces should be diained and a cystostomy tube left in place 

n abdominal exploratory should be earned out in all bladder inj lines requiring 
surgery, for in the majority of instances, there will be associated injuij' to an 
abdominal i iscus (table 1) 


Accepted for publication October 13 ,1953 
Present address 1801 High, Denver, Colo 
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Table 1. Injuries of the urinary bladder 
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CASK RKPORTS 

Case /. A 23 year old 2iid Lt., USiMC.hit by shrapnel, sustained a wound of the 
right buttock. Urine was grossly bloody. Examination revealed the patient to be 
in good condition. Ilis abdomen was soft and nontendor. An x-ray revealed a 
metallic foreign body in region of the urinary bladder. Cystoscopy revealed 
a small piece of shrapnel in the bladder. 3'ho perforation was on the right 
posterolateral wall. The ureters were catheterized and found to be intact. A 
Folo}' catheter was inserted per urothram into the bladder and the patient was 
observed. 

The patient did well for 3 days. On the third day, urine leaked through the 
buttock wound. This continued despite catheter drainage. The bladder was 
explored through a low midline inci.sion. The prcvasical space was hemorrhagic. 
The metallic foreign body was removed from the bladder and the perforation 
repaired with interrupted sutures taken through the mucosa and musciilaris. A 
cystostomj’ tube was left in place and the prevesical space drained. The patient 
did well postoperative!}’. The drains were removed in 0 days and the cyst ostomy 
tube in seven. The remainder of his postoperative course was uneventful. 

CascS. A 23 year old corporal, USMC, hit by a sniper’s bullet, sustained wounds 
of the right hip and left side of the scrotum. The patient was brought to this hos¬ 
pital by helicopter. Upon examination, the wound of entrance was seen on the 
righthip and the wound of exit in the upper portion of the left side of the scrotum. 
There was a suprapubic hematoma with tenderness and rigidity of the lower 
abdomen. The urine was grossly bloody. An x-ray revealed a chip fracture of the 
neck of the right femur. 

The patient was explored through a Pfanncnstiel incision. Both rectus muscles 
were cut to obtain adequate exposure. The prevesical fascia and adipose tissue 
were hemorrhagic. A perforation of the bladder was located at the anterior 
portion of the bladder neck. The pubopro.stntic ligaments were torn and the 
symphysis pubis shattered. The bladder rvas opened and bone fragments were 
removed. Hemostasis was carried out. The intramural portion of the ureters 
was intact and no other wounds were found. The bladder was closed with 
interrupted and continuous 00 chromic sutures taken through serosa and muscu- 
laris. The cystostomy tube was left in place. A Foley catheter with a 30 cc bag 
was inserted into the bladder per urothram. After the bag wa.s filled, the catheter 
was placed on tension. The peritoneum was opened and abdominal viscera 
examined. There was no injury of an abdominal viscus. No perforations of the 
pelvic peritoneum were noted. The prevesical and paravesical spaces were drained 
aftei the peritoneum was closed. Closure was carried out in the usual fashion. The 
left side of the scrotum was explored; there was no damage to the testicle or 
cord. 

The postoperative course was favorable. The urethral catheter was left on 
tension for 48 hours and was removed on the fifth postoperative day. The 
cystostomy tube was removed on the eighth postoperative day. The patient was 
evacuated to the rear area in good condition. 
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Case o A 25 yeai old Koicnti Maiinc, hit by enemy buip gun fiie, sustained 
Mounds of both buttocks lie was biought to this hospital by hehcoptei m ciitical 
condition Upon examination, his blood piessuie mbs 112/78, pulse iins 114 and 
Ills abdomen i\as distended, tender, and iigid Uinio iias grossly bloody and the 
rectum contained blood and feces An x-ray leiealed fiatture of L-5 with the 
missile Ijmig m the left iliac area 

The patient M as cxploicd through a left icctus incision ^Marked fibioupiulent 
neritomtis was noted Three laige perforations of the ileum weic sutured in two 
'avers inth 00 chiomic catgut The wound of ciitiy into the pciitoneum was to 
the left of the rectosigmoid A dram was placed in the legion of the left uietei as 
mjuij to the uretei was expected A complete cxploraloiy of the bladder and 
uretei could not be done as patient’s condition did not jioimit Ills abdomen was 
closed with through and through mtermpted stainless steel sutures A iirethinl 
cathetei was left in the bladdci as mjur}' to that organ was suspected 

Upon remoxal of the uictlual cathctci on the fifth postoperatix c da}', the 
patient did well Four days latci, on the ninth postopeiativo clay, iiniie leaked 
from the abdominal incision A cathetei wasic-inscrtcd At cystoscopy, 12 days 
postopcrativcly, two perforations of the bladder were noted, one at the iiitor- 
uretenc ndge iicai the right uicteral oiifite and the other in the postciior wall of 
the bladder Ihe meters were cathcteii/cd and found to be intact A uietliial 
catheter was loft m for ten moic da}s No nriiiar}' leakage followed its remox ill 
The bladdei had appaiently healed 

Comment A iiumboi of cases liaxc been sent to us postopciatix ely in which 
suspected bladder iiijui-} was ticatcd by a rctenlion cathetei In most of these, 
the patient’s condition did not pcimit exploration of the bladdci along with 
other surgical procedures Aftci loax mg the catheter in place foi about 10 da}s 
it was found that uiinary extiaxasatioii did not take place and that appaioiit 
healing had lesulted One patient passed a piece of shiapnel pei incthiam 
following the remoxal of the catheter, he expeiicnccd no finthei difficulty with 
the exception of dysuiia and fieciucnty foi about four days aftei the metal had 
passed These cases illustrate the salient points in the tieatmciit of bladder 
injury, namely, the diainage of the prevesical and paiavesical spaces putting the 
bladder to rest The extent and nature of the iiijuiy will be the deteimmmg factor 
w itli regard to w hethei or not an open repair is necessary 

INJUniES OF rOSTCRIOU URETHRA 

This type of injury piesents special problems to the uiologist as it has a 
tendency to cause stricturing of the posteiior uicthia Close follow-up caie is 
necessary if the patient is to have a relatively normal urinary tract 

Injury to the postenoi xiiethia should be suspected m every case of fiactuied 
pelvis The mitial symptoms may be urinary retention following injury, hema¬ 
turia, or those similar to bladder injury If the urethra is completely sex'ered 
distal to the bladder neck, the patient xxill usually suffer uiinary letention 
There may also be uiinary extravasation into the prevesical space xnth the symp¬ 
toms and signs of an acute abdomen 
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Case S. A 22 year old private first class, USMC, hit by burp gunfire, sustained 
wounds of the left hip and buttocks. The patient was brought to this hospital by 
helicopter. On examination, there was one Avound of the left hip and one Avound of 
each buttock. The loAver abdomen was tender and rigid. Urine AA'as grossly bloody. 
An x-ray rer^ealed the metallic foreign body’^ to be lodged to the right of symphy^sis 
pubis somcAA'here in the perineum. 

An exploratory operation Avas done through a Ioav left rectus incision. The 
preA'^esical space Avas full of blood. The bladder AA^as opened, AA'Ound of entrance 
located in left lateral AA'all of bladder, Avound of exit in right half of trigone 
beloAv right ureteral orifice. The latter perforation AA^as sutured interruptedly 
through the mucosa and muscularis. The AA'Ound of lateral AA'all AA'as closed by 
interrupted suturing of serosa and muscularis. The bladder AA-as closed Avitb 
interrupted and continuous suture in tAvo layers. A cy'stostomy tube AA’as left in 
place. 

The peritoneal caAuty Avas explored and there Avas no damage to other abdomi¬ 
nal viscera. The prevesical and paraA'esical spaces AA'ere drained. Closure AA'as 
carried out in the usual fashion. Other wounds AA'ere debrided and drained. A 
urethral catheter AA’as left in place. 

Postoperatively, the patient did AA’ell. The urethral catheter AA'as removed in 4 
days. Five days postoperatively’’, the patient A'oided bloody urine but passed clear 
urine through the cystostomy tube. SeA'-en days postoperatively, he Avas voiding 
clear urine. The cystostomy’’ tube AA'as left in place as the patient was being evacu¬ 
ated to a hospital in Japan. 

Case Ji-. A 13 year old Korean boy’, hit by’’burp gun fire, sustained a AA’ound of the 
left thigh posteriorly. He was sent to this hospital by’’ helicopter. On examination, 
his entire abdomen was tender and rigid. Urine AA’as grossly bloody’. An x-ray 
revealed the bullet to be lodged in the peh'is at the leA’el of the promintory of 
the sacrum. 

A laporotomy Avas carried out through the right rectus incision. The peritoneal 
caA’ity Avas full of blood. There wei’e multiple perforating AA'Ounds of the ileum 
and sigmoid. The former AA'ere closed AA'ith a double lay’cr of interrupted and con¬ 
tinuous 00 chromic sutures. The latter AA'ere closed in a similar manner and 
damaged portion of the sigmoid Avas exteriorized. The prevesical space AA'as ex¬ 
plored and the bladder opened. The wound of entrance AA'as in the left lateral AA'all 
of the bladder and the AA’ound of exit near the dome. Both AA'ounds AA’ere closed by 
means of interrupted sutures taken through the serosa and muscularis. The 
bladder AA'as closed by means of interi’upted and continuous suture. A cystostomy 
tube AA'as left in place. Drains were left in the preA'csical and paravesical spaces 
and peritoneal cavity'. The exteriorized portion of sigmoid AA'as brought out 
through a left McBurney' incision. Closure Avas carried out in the usual fashion. 

The postoperative course AA'as stormy' as the patient had convulsions, ab¬ 
dominal distention and high temperature. With each convulsion, he passed an 
Ascaris through the nose or mouth. The colostomy Avas opened in forty-eight 
hours and there aa'us improvement from then on. The patient AA'as transferred to 
an Army hospital 6 days postoperatively in favorable condition. 
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Case 5 A 25 j'cai old Koicaii Mamie, liit bj enemy buip gun flic, sust unod 
M ounds of both buttocks lie w us bi ought to this hospital by helicopter in critical 
condition Upon examination, liis blood picssuie i\as 112/78, pulse mrs 144 and 
his abdomen was distended, tender, and iigid Uiine uas giosslj bloody and the 
rectum contained blood and feces An \-iaj iciealed fiacluie of L-5 with the 
missile Ijmg m the loft iliac aica 

The patient w as exploicd thiougha left icctiis incision Marked fibiouprulont 
noritonitis was noted Three laigo pcifoiations of the ileum woic siituicd in two 
'avers with 00 chiomie catgut The wound of cnti-j into the peritoneum was to 
the loft of the lecfosigmoid A diain was placed in the region of the left uiefei as 
injuiy to the uictei was expected A complete exploratoii of the bladdei and 
ureter could not be done as patient’s condition did not peimit IIis abdomen was 
closed with through and thiough intciiupted stainless steel sutures A iiielhial 
catheter was left m the bladder asinjuiy to that organ was suspected 

Upon remoxal of the urctlual catheter on the fifth postopoiatixc daj, the 
patient did well Four dajs later, on the ninth postopciatixe dax, iiiinc leaked 
from the abdominal incision A catheter w as rc-insei ted At cjstoscopy, 12 days 
postopeiatixcly, two pciforations of the bladdei weio noted, one at the intei- 
uictcric ridge near the light ureteial orifice and the othci in the posteiior wall of 
the bladder The ureteis were cathctcrizcd and found to bo intact A uicthral 
catheter was left in for ten more dajs Xo uiiiimy leiknge followed its lemoxal 
The bladder had appaiently healed 

Comment A numboi of lases liaxc been sent to us postoperatixelj m xxliich 
suspected bladdei injuiy was ticatcd bj a retention catheter In most of these, 
the patient’s condition did not permit exploration of the bladdei along with 
other surgical piocodures After Icaxing the catheter in place for about 10 dajs 
It was found that uiinar}' cxtiavasation did not take place and that apparent 
healing had resulted One patient passed a piece of shiapnel per uiethiam 
followang the remoxal of the catheter, he cxpeiicnccd no fuifher difficulty xxith 
the exception of djsuiia and frequency foi about four days aftei the metal had 
passed These cases ilhistiate the salient points in the tieatmcnt of bladder 
injury, namely, the diainage of the prcxesical and parax'esical spaces putting the 
bladdei to lest The extent and nature of the injuij’ will bo the determining factor 
wath regard to xxhether or not an open icpair is necessary 

INJURIES OP rOSTCRIOR URETHRA 

This type of injuiy piesents special pioblems to the uiologist as it has a 
tendency to cause stiictunng of the posteiioi uiethia Close follow up caie is 
necessary if the patient is to hax'e a rclatix ely normal urinary tract 

Injury to the posterioi urethra should be suspected in ex’ery case of fiactured 
pelvis The initial ssmiptoms may be urinary lotention following injury, hema¬ 
turia, or those similar to bladder injury If the urethra is completely severed 
distal to the bladder neck, the patient xxill usually suffer uiinary letention 
There may also be uiinary extravasation mto the prevesical space xx ith the symp¬ 
toms and signs of an acute abdomen 
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If the patient is unable to urinate following injury to the pelvis, he should be 
catheterized. If the posterior urethra has been injured, gross blood will be seen 
to pass through the catheter when the damaged area has been reached. If one is 
able to insert the catheter into the bladder, the urine will usually be grossly clear. 
In more severe posterior urethral injuries, it will not be possible to catheterize the 
bladder. 

The treatment will, of course, depend on the extent and nature of the injury. If 
the urethra has not been completely severed and no extravasation has taken place, 
a retention catheter should be left in place. It is usually necessary to leave the 
catheter in about seven or eight days. It is very important that the urethra be 
dilated following the removal of the catheter. The frequency of dilatation will 
depend on the size and force of the urinary stream during the patient’s con¬ 
valescence. It is usuallj’’ necessary to dilate the urethra at weekty intervals for 
tw’o to three weeks. The interval can then be gradually prolonged until dilatation 
will no longer be required. 

Surgery is required when the urethra has been severed or wdien urinaiy extra¬ 
vasation has taken place. It is usually impossible to catheterize these patients. An 
approach similar to that used in retropubic prostatectomy is preferable. The 
urethra and bladder should be approximated after a c}’'stostomy has been carried 
out. This may entail the use of “male” and “female” sounds, retrograde cathe¬ 
terization, or other techniques with wdiich the urologist is familiar. A 22F or a 
24F Foley catheter with a 30 cc bag is left in place. The prevesical space should 
be drained adequately. The urethral catheter may be placed on traction for two 
or three days. 

There has been some recent work which indicates that cortisone used post- 
operatively will prevent formation of excessive scar tissue and subsequent 
stricture formation. We used this in one case, but unfortunately the treatment 
was discontinued when the patient was evacuated to Japan. 

Case 1. A 28 year old Korean Marine sustained a fractured pelvis upon being 
struck by a truck. He was brought into this hospital by helicopter. X-ray of the 
pelvis revealed a linear fracture through the left side of the sacrum with displace¬ 
ment superiorly. There was also a transverse fracture of both pubic rami with 
rotation and twisting of the pubis. 

Upon examination, patient was found to have tenderness and rigidity of the 
lower abdomen. An attempt at catheterization yielded only gross blood when the 
posterior urethra was reached. 

The patieirt was taken to the operating room wdiere blood was given until the 
patient was out of shock. The bladder and prostate were exposed through a low 
midline incision. Much blood was evacuated from the prevesical space. The blad¬ 
der was opened and about 400 cc of clear urine was removed. Further examination 
revealed a tear of posterior urethra just distal to bladder neck. The prostatic 
urethi'a was full of blood. A 24F Fole 3 '- catheter was passed into the bladder on a 
mandarin by guiding it through the damaged posterior urethra. The Foley bag 
was distended with 25 cc water and the catheter placed on traction. A cj^stostomy 
tube was left in place and the prevesical space drained. 
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The postoperative course was completely satisfactory. Tlie urethral catheter 
was changed and the urethra dilated to 24r eight days postopcrativcly. The 
cystostomy tube was removed at that time. The urethral catheter was removed 
twelve days postoperativcly. A 24F sound was jrassed with case. Fourteen days 
postoporativcly, patient urinated normally. He was then evacuated to another 
hospital. 

The patient was again seen in this ho.spital about six weeks after initial surgery. 
He had not been followed by urethral dilatations. He was having diflieulty 
urinating, and his stream was small. He was dilated again to 28F with ease; 
follow-up continued until patient was evacuated. 

Case S. X 22 year old Alarinc, hit by enemy burp g>m fire, sustained a wound of 
the left thigh. He was brought to this hospital by helicopter. An attempt to 
catheterize him at a Marine medical company yielded gross blood. 

Upon examination, the wound of entrance was obsciwcd on the left thigh. The 
missile could be palpated just under the skin of the lateral a.spect of the right 
buttock. He was unable to dorsiflex his right foot and hypocsthesia was present 
on the dorsum of the left foot. Ileclal examination was negative. 

X-ray of the pelvis revealed fracture of inferior pubic rami. 

The patient was taken to the operating room where an attempt was made to 
insert a catheter. Gro,«s blood was obtained when the posterior urethra was 
reached. Another attempt was made to insert a Foley catheter by means of 
utilizing a mandarin. This was successful, and clear urine was obtained from the 
bladder. The wound was debrided and the bullet removed from right buttock. 
The catheter was placed on slight tension and taped to the thigh. 

The catheter was removed 7 days postopcratively. Four days after removal of 
the catheter, the patient noted a decrease in the size of his urinary stream with 
difficulty in voiding. The urethra was then dilated to 24F by means of a Le Fort 
sound passed on a filiform, and a Foley ciithetcr was re-inserted. 

The patient was then started on 100 mg. of cortisone per day after blood 
chemistries, electrocardiograms, weight, etc., hud been checked. The catheter 
was removed 4 d.ays later and the urethra was dilated to 24F. 

The patient required no further dilatations for 10 days after which time he was 
transferred to a Aaval Hospital in .lapan. It was intended that the patient be 
kept on cortisone for three to four weeks, but he was evacuated before treatment 
could be completed. When last seen in Japan, he was voiding well. 

Comment. The use of cortisone for the prevention of urethral stricture may alter 
the post-injury course of urethral and ureteral injuries. The present results of 
urethral surgery with its subsequent stricture formation are far from satisfactory. 
More work along this line will be required before any definite conclusions can be 
reached. 


INJUMES OF THE PENIS, SCROTUM AND TESTICLES 

These injuries were most often seen in conjunction with multiple injuries of the 
erfremities. The surgical treatment of penile wounds was handled somewhat 
differently in that debridement was followed by primary closure. Secondary 
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suture was not required in any case. The good results obtained by this method 
was most likely due to the liberal use of antibiotics. 

All penetrating wounds of the scrotum required scrotal exploration to deter¬ 
mine the extent of injuiy to the testicle. Any testicular tissue which was believed 
viable was preserved. A testicle was removed onlj’" if it was completel}’' destroyed. 
At times, this necessitated the reconstruction of the tunica albuginea; but the 
results warranted the undertaking of such a painstaking procedure. 

A drain should be left in the scrotum following every scrotal exploratory. This 
simple procedure reduces and often prevents a scrotal hematoma Avhich Avould 
haAm resulted from the injuiy. In cases in AA'hich a hematoma Avas present prior to 
surgeiy, scrotal drainage is the best method of treatment. 

Of some tAA'entj’’ consecuth^e cases of testicular injury, orchiectomy (uni¬ 
lateral) Avas required in seAmn. We have seen onl}’- one emasculating injury during 
our entire tour of dut}’' in Korea. It is hoped that these injuries aaoII be entirely 
prevented by the use of genitalia “armor.” 


SUMALVRY 

A reAueAV of Avar injuries of the Ioaaui- urinary tract and male genitalia, as seen 
in the U. S. NaAml Hospital in the U.S.S. Repose (AH-16), has been presented 
in the hope that these experiences Avill be of value to those doing traumatic 
surgery. 
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PSEUDO-EXSTROPHY OF BLADDER 
JAMES II IIEJTMANCIK, WALTER B KING and MOREION A MAGID 
Congeiutal exstiophy of the iiriiiaij- bladdei has been defined as a inalfoima- 
tioii found in both sexes, in uhich the anterior wall of the bladder and that 
poition of the anteiioi abdominal wall ovci it arc missing, so that the inner 
surface of the posterior uall of the bladdei protnidcs on the abdomen and the 
ureteis expel urine externally Usually no attempt is made to classify congenital 
exstiophy of the urinary bladdei furthei Classical exstiophy of the bladder is 
lolativcly laie, being said to occin approximately once in ciciy 30,000 to 40,000 
births, and is moic common in males in about a ratio of fi\e to one 
In the female, the clitoris is cleft, and the labia nidimentaiy. The iiicthra 
appeals as an open sulcus or groove m the classical case In some cases, there aie 
abnormalities of the vagina Sometime-, the lowci thud of the nntcnoi vagina 
is missing, and m some eases, theie is a double v agma The utenis may be normal, 
absent, or bicornate In the male, a short nidimentaiy penis is usually piesent 
with a complete epispadias Occasionally the scrotum is bifid The bodies of the 
pubic bones me usually vvidelj separated which is said to give the patient an 
unstable pelvis and consequently a waddling gait. Tlicic is also usuallj' no 
umbilical depression in the abdominal wall Along with the afoicmentioned ab¬ 
normalities, associated anomalies arc freciuently found, the most common of 
winch are inguinal horiiia, impeifoiatc anus, undcscended testicles, and spina 
bifida 

It IS notable in the literature that verj- little attempt has been made to classify 
exstiophy of the bladdei further, piobably because v anal ions fiom classical 
exstrophy are uncommon Babcock states that theie me two rarer forms of 
exstrophy for which the intcstiiial transplantation of the meters is not adapted 
The first is the superior type of exstrophy, in which the neck of the bladdei and 
urinary sphincteis aicnot involved, and plastic closure may bo all thatisnceded 
The othei is the inferior type of exstrophy, in which there is no anal contiol, and 
therefore diversion of the uimc to the colon is unthiiik.able McKenrie desciibed 
a patient who had a “split pelvis,’’ but had no bladdei exstrophy For obstctiical 
indications, the patient requned a cesarean section The bladdei was found 
under the skin of the abdominal wall uicoiporated into the antciioi abdominal 
fascia Higgins leported a case in which the sjunphysis was intact and a normal 
penis was present vvith an otherwise complete exstrophj- of the bladder It has 
been recognized that this type of embryonic maldev elopraent can vaiy fiom a 
veiy mild form which loquiies simple coriection to the extieme anomalies which 
are incompatible with life 

The cause of exstiophj is unknown One common belief is that it is due to a 
failure of mesodermal masses to fuse m the midline Icavung a deficient abdominal 
wall Otheis believm that there is a complete failuie of all three layeis, entoderm, 
mesodeim and ectoderm to fuse in the midline We wish to add another case 
Accepted for publication March 17,1954 
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of the mild form of this congenital anomaly in which the treatment was relatively 
simple. 

CASE BBPOKT 

R. V., a 7-year old Mexican girl, was first seen in October 1952. Since birth, 
her mother had noticed a “bulge” on her lower abdominal wall. The mass would 
increase on straining of any type. Urinaiy function and control had been normal 
since birth. She had no complaints as to frequency or repeated urinary tract 
infections. The child had not started to school because her mother was afraid 
some injury might occur to this herniated mass. Her review of systems, past 
histoiy, and family history were otherwise essentially negative. 

Blood pressure, temperature, pulse and respiration were normal. Heart and 
lungs were normal. On examination of the abdomen, the umbilicus was absent. 
There was a wide defect of the recti muscles, through which bulged a soft round 
mass (fig. 1, A and B). This mass was covered in its .superior half by what 
appeared to be normal skin. In the inferior half, the skin was fused to what ap¬ 
peared to be an epithelization of the anterior wall of the bladder. The surface 
in this area was irregular and scarred. The lateral margins of this herniated 
mass felt as ifjthey were continuous with the rectus fascia. On palpation, there 



Fig. 1.4, preoperative photograph revealing cleft clitoris, rudimentarj' labia and separa¬ 
tion of pubic bones. B, preoperative photograph showing herniated bladder and separation 
of rectus muscles. C, postoperative result using stainless steel mesh for re-inforcement. 
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■\\as a ^\ldG sepaiatiou of the pubic bones On \aginal examinaUon, the clitoris 
■was cleft, and theic was a inodciatc sopaialioii of the labia The iirethia 
and ragina were otlieniise iioiinal except for a small polj p at thexagmalourice 
It was significant tint tins patient did not bare a waddling gait 

Laboiatoiy stiidicb weio all within normal laiigc Excictoiy iiiogiaphy showed 
a noimal uppei urinaij tiact with wide sepaiation of the pubic bones C 3 Stos- 
copyundci anesthesia rer ealed a normal bladdei and iitetliia Bladdoi capacitj 
was appioximatelj 200 ce Upon distending the bladdei, it could be easilj as¬ 
certained that the piotuidiiig mass was the iirmaiy bladdei llic mferioi half 
of theanteiioi bladder wall was extremely thin and would tinnsillumniate during 
cj'stoscopj As fai ns could be ascertained, the \agina and uterus were noimal 
The lemaindcr of the examination was ncgatixc 
With the bladder distended with sterile water, the lateial bladdei wall was 
fieed from its fusion with the rectus fascia The iioianal appealing skin oxer 
thesupei 101 half of thebladdii wasiemoied The abnoiTnnl epithelium coxermg 
the inferior half of the bladdei was loft undisturbed and biiiied w ith the bladder 
because of dangei of perforating the exticmclj’ thm antenoi bladdei wall in this 
aiea Following this, the bladdei could be casilj icplaccd ni the noimal position 
The peritoneum was not opened The rectus miisdcs could not be appioximatcd, 
so flaps of the anterior icctus sheaths weio used to close the defect Extoiiial 
to this closure, a stainless steel mesh was placed foi le-iiiforccmcnt Because of 
the mild abnormality of the xulxa, it xxas not thought necessary to do a plastic 
repair at this time Her postoporatixc couise xxas imexcntful, and except for 
a small amount of scions drainage caily in the conx-alcscence, the wound healed 
firmly At the piescnt time, the child is going to school and cnjojmig noimal 
activity The abdominal closure had remained firm with no ill effects fiom the 
steel mesh (fig 1, C) 


DISCUSSION 

Although this case is a xery mild foim of the abnoimahties associated with 
oxstiophy of the bladder, it is interesting because of its uncommon occuirence 
It gives nse to some speculation as to the incieased likelihood of adenocarcinoma 
of the bladder in this patient Malignant change maj' occiii m exstrophy of the 
bladdei eithei fiom a congenital picdisposition oi from long j'eais of infection 
and trauma to the exposed bladdei Some iiix estigators behex c that the presence 
of glandular tissue m the bladder is due to cell inclusion xihile others suggest 
that adenocarcinoma may oiigmate m leminnts of the iiiachus Boyce and I’’est 
are of the opinion that trauma as the basis of the etiology is hkelj' 

Another interesting featuie is that this patient did not haxe a waddling gait 
Some feel that the x\ addling gait is due to an unstable polxis caused bj' the 
xvidenmg of the pubic symphysis Lanman states that the waddling gait is 
caused only in a small pait bj’ the bonj' sepaiation of the pelvic girdle and is 
largely due to the iriitation from the constant xxettmg xxluch limits the childs 
actixuties This case tends to confirm this opinion 
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CONCLUSION 

A mild form of embrimnic maldevelopment resembling exstrophj’- of the bladder 
requiring relativel}’" simple repair is presented. This case is interesting because 
of its unusual occurrence and its compatibility with fairly normal life. 

1525 Colcord Ave., TFaco, Texas 
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AT<;SICAL ENDOMETRIOSIS 

LUIS r IIAMIL, EMUQUU I’EKN'AS and MARIANO VALVERDE 
From the Deparlmml of UroUtqii, Umtersili/ Hospital, llatana, Cuba 

The terms euclometuosib, ondomctiioma, ectopic ciulomotuosis, ndcnomyoma, 
adenomjmsis, etc lofei to the pieseiiec of tissue Mith the aspect and function 
of the uteiiiie endometnum in a situation dilTeiciit fiom iti nomial one 

The condition is most ficqucutlv localized m ovaries, fallopian tubes, broad 
and lound ligaments, cei\i\, lagiiial nail, pciitoneiim and Douglas “cul de sac” 
\\ ith in\ asion of the rectum 

The iin asion of the urinary tract by endometriosis is not \ cry common, but it 
occurs nith suflicient frcrincmy for us to be interested in its clinical charac¬ 
teristics and its treatment 

Starr Judd in 1121 desciibed the fust case of \esical cndomotiiosis m the 
literature Up to 1945 a total of 04 cases had been leportcd, uliicli number com¬ 
pared with the niimbei of cases of endometriosis of other locations giics us a 
rate of incidence relatively low As to age, the youngest lepoitcd case was 18 
years old and the oldest 48 .As Rejiiolds has cst.abhshcd, vesical cndomotiiosis 
depends on oiaiian function and as a consctiuciice it will only occui between the 
first menstiuation and the menopause without anv ofhci incidence at any 
intei mediate age 

Seieial theoiios tiy to explain the oiigin of cndomotiiosis The cmbiyogeiiic 
theoij of X on Recklinghausen (1890) assumes tlic inclusion m tissues of remnants 
of Wolff’s duct Kossman considcis them as dciivcd from remains of Mullei’s 
duct For Cullen they would be proliferation from the normal endometrium 
whichwould dexclop and piopagatc tliioiigb the utciine xxnll 

The metaplasic theory of Ixanoff (1898) establishes that all the epithcha of 
the female genital tract ai e dci ix cd from thecoolomic mosothelnim and asa le- 
sult of chionic nntation, inflammation, siiigical trauma, or hoimonal stimuli, 
the pentoneal serosa can undergo metaplasia, changing the noimal columnar 
epithelium, foiming one of glandular type xxInch lesembles the endometnum m 
its morphology and function Aleyer suggests that m xesical endometriosis thoie 
may be in addition metaplasia of the bladdei epithelium due to dix erse stimuli 
or the combination of both factors, pentoneal and xesical metaplasia pioducmg 
the so called coalition type 

For the migiatory theoiy, endometriosis xxould be due to an ectopic localiza¬ 
tion of the normal utenne mucosa by iiix'asion, implantation or metastasis 
through the utenne xxall (Cullen), the fallopian tubes (Sampson) or tbiough the 
blood or lymph ohamiels (Sampson and Halban) 

Bladdei endometiiosis has been classified as primary and secondary , the 
secondarx occurring aftei suigical operations, trauma, etc or when it is shoxxn 
that the lesion is continuous xxith theuteius, oxaries, tubes, etc , and primary 
when theie is no demonstiable connection 

Accepted for publication September 22,1953 
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The symptomatology of vesical endometriosis is characterized by its relation 
to the menstrual cycle. The symptoms are hypogastric pain of variable intensify 
without characteristic radiation which occurs two or three days before the 
menstrual flow, continues during menstruation and lasting at times a few days 
afterward, disappearing generally in the intermenstrual period but occasionally 
the pain is permanent with exacerbations during menstruation. 

Dysuria occurs in the same cyclic form as the pain and hematuria which may 
be macroscopic or microscopic, its intensity in proportion to the degree of in¬ 
vasion of the bladder, maintaining the cyclic characteristics of the menstrual 
flow, but maj^ continue between menstruations and becoming more intense dur¬ 
ing menstruation. 

Hematuria ma}’’ not occur in some cases, but when it presents itself, accom¬ 
panied bj’- pain and dysuria, a possible diagnosis of endometriosis is jiustified by 
the symptoms alone which would be confiimed by cystoscopy’' and biopsy. 

Cy^stoscopically, vesical endometriosis is most frequently located in the base 
of the bladder, bas fond, trigone and around the ureteral orifices, and less fre¬ 
quently at the apex of the bladder (fig. 1). 

An area of hj’pertrophic tissue or tumor mass is found at times round or 
multilobular, not very large, which is usually covered by a normal mucosa. Char¬ 
acteristically one or several dark blue colored cysts are seen, which are translucent 
resembling a grape, due to their hematic contents. The tumor zone is surrounded 
by a small edematous area, and may show an area of cryptic formation described 
bj’’ the Germans as “pores”. 

If the cystoscopic appearance is followed throughout the menstrual cycle, 
during the premenstrual period progressive increase will be noted in the size 
of the lesion, and also in the number of bluish cysts that reach their maximum 
during actual menstruation which can also occur at the lesion, producing abun¬ 
dant bleeding which makes observation difficult; this lileeding diminishes in the 
postmenstrual period. 

At the intermenstrual period an appreciable decrease in size of the tumor and the 
surrounding edema is noted, the bluish cyst changing to a reddish yellow color. 



Fig. 1. Cystoscopic appearance of endometriosis of vertex of bladder represented bj 
several violet colored vesicles. Rounded, moie lefringent zone corresponds to air ouo) 
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Fig. 2. .'1, low power view of vesical endometriosis, /i, high power, clearly showing en¬ 
dometrial tissue. 


Sections of the tissues me chnrncteristic. We linvc clescribed tbc macroscopic 
lesion in our comments on tite cysloseopic appemanco. Microicopic study of 
sections discloses the typical aspect of glandular cudomelrial tissito (fig. 2). 

Treatment can not always be the same; it must vary according to the condi¬ 
tions present in each case. It can be directed in two fundamental mantiers: 1) 
to the supression of the hormonal .stimuli and 2) the elimination of the endo- 
metrioma, depouding on the age, location, extension of the lesions and the 
maternal desires of the patient. 

Suppression of the hormonal stimuli can bo obtained bj' surgical castration or 
by sterilizing doses of radiation. It is indicated in eases of intense .symptoms, of 
location difficult for removal or when it occurs near the menopause; in this last 
instance, if the intensity of the symptoms pcimil it, we can wait for the physio¬ 
logic suppression of the honnonal stimuli. 

As to the removal of the endometrioma, open operation is the ideal tieatment 
when the location permits it, especially in young women whose possible maternity 
we must respect. Eloctrocoagxdatioii has been used, but most authorities con¬ 
sider it harmful. 


MSUME OF CLINICAL HISTOnY 

Department of Urology, University Hospital, No. 51,G8G, T. L. Z., aged 20 
yeais, a half-breed, mairicd woman stated that for an undetermined time after 
each menstruation she suffered fiom intense pain in the hypogastrium that oc¬ 
casionally made micturition difficult. Menstraation also was painful. For the 
last 5 years she had had pain in both lumbar regions. She had lost 10 pounds in 
3 months. The family history was not contributoiy. For several occasions, dur¬ 
ing the past 2 j'ears, she had been treated for an abundant vaginal discharge. 
She had had three normal pregnancies. 

E.vamination disclosed an appendectomy scar, a second degree perineal tear, 
a uteius of normal size, position and consistence. A medium sized cystocele was 
found. An abundant vaginal discharge was present. Cystoscopic examination 
revealed good bladder capacity. At the vertex of the bladder, and to the right 
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of the air bubble, a hypertrophied area was noted about 2 cm. in diameter, 
mammillary with violet colored areas, covered by mucosa and surrounded by a 
narrow zone of bullous edema. Because of the hardness of the lesion, it was im¬ 
possible to take a biopsy. ‘All laboratory data Avere Avithin nonnal limits. A plain 
x-ray film A\ms negatiAm for calculi; a small spina bifida occulta of the first sacral 
vertebra Avas present. Excretory urography shoAAmd good function of both kid¬ 
neys. Both renal pelves and ureters Avere normal. 

Under general (endotracheal) anesthesia a median infra-umbilical incision 
Avas made exposing the bladder transperitoneall 3 L Adhesions to the greater 
omentum Avere localized to the point of implantation of the urachus to the 
Amrtex of the bladder. After fi-eeing the omentum, a partial cystectomy Avas 
done removing a fragment about 3 cm. in diameter from the Amrtex of the blad¬ 
der. The bladder Avas closed in layers bj’’ interrupted sutures of No. 1 chromic 
gut. A dePezzer retention catheter Aims left in the urethra. 

Convalescence Avas normal. The retention catheter AA-as removed on the eighth 
postoperative daj’’, and the patient Avas discharged 12 days after operation. 

Pathological report (Dr. Fabiola Costales); In the center of the gross specimen 
a fragment of Amsical mucosa was found, 3 cm. in diameter, and infiltration 2.5 
cm. in diameter, Avhich extended to the peritoneum, hlicroscopic examination 
rcAmaled infiltration of the entire Amsical Avail bj’^ glandular endometrial tissue. 
At times the glands AA^ere dilated foi-ming cj’^sts with hematic contents. Young 
cellular stroma Avas present. Diagnosis: Endometriosis. 

CONCLUSIONS 

The different etio-pathological theories to explain Amsical endometriosis have 
been revieAved, and the sjmiptoms described. 

A case of A’-esical endometriosis cured surgically has been reported. 

117 Aguila St., Havana, Cuba 
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0VARI4N DERMOID PRODUCING A HAIR GROWING BLADDER 
DIVERTICULUM: CASE REPORT 

JOHN 11. DLTAll 


From Department of UrologUi Uniierstty of Virginia, Charlottcsiiltc, Va. 

Deimoid tumor of the ovaiy extending into the bladder is a iclntivcly rare 
condition, but, as caily as 1700, Wallace' observed that the symptoms of tumor, 
infection and pilimiction neie characteristic of this disease. In 1009 Geimain 
collected a series of 24 dermoid tumors, of which fifteen weie well authenticated 
cases of ovaiian dermoid extending to involve the urinaiy bladder.^ In an earlier 
cursory treatise Clado discussed 32 cases of dermoid tumors which weie near, 
attached to, or arising fiom the bladder or ovary, but be did not give detail 
enough in these cases to determine the origin of the pathological process.' Eight¬ 
een of the cases had a histoiy of discharging dermoid material from the bladder 
and seven others had tumors aiising in the ovaiy. Ho failed, however, to piesent 
a single case of ovaiian dermoid extending to the bladder. 

Since the original work of Geimain, five separate and well documented cases 
have been presented by individual authois.'’' Six other eases repoited 
after his thesis have been quoted as eases of ovarian deimoid extending into 
the bladder, but a review of those niticle.s leaves consideiable doubt about the 
origin of these tumors" 

The following case from the Uiiivcrsitj’ of Virginia is presented: 

M. T., 200G80, a 49 year old Negress, was fimt admitted to the hospital in 
October 1944, following an incomplete abortion and was ticatcd with dilation 
and curettage. At the time of admission, a eatheterized specimen of uiine show ed 
eight to nine white blood cells per high power field, but this was not investigated 
further. The patient had no uiinarj' symptoms in 1944. 

She was next admitted to the hospital in June ]94() on the obstetrical sendee 
with a full tenn pregnancy, complicated by tiansveise presentation and placenta 
praexna. X-rays at this time revealed a cm. calcified mass in the interior of 
the bony pelvis At cesaiean section, a mass measuiing o by 0 by 3 cm was 
attached to the bladder This was identified as the light ovary and left undis¬ 
turbed Five eatheterized urines during this hospitalization revealed innumerable 
white blood cells. Treatment with sulfa drugs failed to eliminate the pj’uiia. 
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In November 1946, the patient was seen in the Urolog}’- Department complaining 
of dysuria, occurring once each month, nocturia and dajdime frequencJ^ She 
was again treated with sulfadiazine but failed to return for further studies. The 
patient was again hospitalized in Julj’’ 1949 complaining of a recurrent mass in 
the right groin which would disappear on Ijdng down. At surgeiy a hydrocele 
of the canal of Nuck was excised and a direct inguinal hernia was repaired. 
Urine anal 3 ’^sis during this hospitalization I'evealed onl}’^ an occasional white 
blood cell. 

vShe returned to the Urolog}" Department on September 2, 1952, complaining 
of recurrent nocturia and burning upon urination. Centrifuged urine analysis 
had twenty to thirty white blood cells per high power field and the patient was 
treated with gantrisin. When she returned on September 18, the pjmria was still 



Fig. 1. Air cj'stogram slio\\ing pro.ximity of ovarian dermoid to bladder. 



Fig. 2. Ovarian dermoid and cuff of bladder showing hair growing from bladder di 
verticulum. 
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present. Cystoscopy revealed a large solitary bladder ealeuhis. Using trilcno in¬ 
halation ane.sthesia an attempt was made to crush the stone with the Bigelow 
lithotrite but the anesthesia was inadequate and the procedure was discontinued. 

One week later the patient leturncd for admission to the ho.spital and under 
pentothal anesthesia, the stone fragments were crushed more completely and 
removed transurcthrally. As the stone was cnishcd it was noted that the center 
consisted of numerous pieces of hair. Further c-xamination of the bladder re¬ 
vealed a diverticulum in the right side of the bladder dome. Several hairs were 
protruding from this diverticulum. The following day a cystogram with sodium 
iodide demonstrated the diverticulum and the same calcified mass which was 
seen in the x-rays of 19415. An air cystogram showed the proximity of the bladder 
diverticulum to the calcified mass (fig. 1). 

Operation, September 20, 1952: A midline incision was made and the right 
ovarj' was identified as enlarged and adherent to the dome of the bladder. An 
elliptical incision was made in the bladder and the right ovary and adherent 
segment of bladder were excised as a single si)ccimcn. The bladder was closed 
around a c 3 ’.stostomy tube and a urethral catheter was inserted. 

Postoperative course was uneventful and the patient was discharged from the 
hospital on the ninth postoperative day, her wound healed, voiding well and 
with no complaints. 

Pathology report, (.1. F. A. AIcAIanus, M.D.): The gro.ss specimen consisted 
of a purplish, curled tube measuring 4.5 by 1.2 cm. which was attached to an 
ovary measuring 4.5 by 2.8 cm. There was some cystic change in the ovary, one 
of which appeared to have ruptured. Attached to one edge of the ovary was some 
mucous membrane. Some hair was growing from the ovary through the base of 
the mucous membrane. On sectioning the specimen, the peripheral portion of the 
ovary was swollen and contained fatty tissue and a structure which resembled a 
tooth. This measured 1.7 by 0.8 cm. 

Microscopic: Portions of normal ovarian stroma were mixed with fibrous 
tissue and fat, external to the bladder muscularis. The bladder mucosa was 
covered by stratified squamous epithelium which was adjacent to a complicated 
dermoid cyst stnicture in the wall of which there were hair follicles and associ¬ 
ated glands, as well as .several glands which seemed to be salivary in type. Another 
section of the ovary showed nerwous tissue. 

Diagnosis: Ovarian dermoid extending into adherent bladder. 

Follow up: The patient has remained in good health since operation. Urinalj'sis 
on October 13, 1952 revealed an occasional white blood cell and five to six red 
blood cells per high power field of centrifuged urine. She was last seen in February 
1953 at which time the urine was negative and the patient free of urinaiy syunp- 
toms. 

SUMJURY 

The twenty-first ease of ovarian dermoid extending into the bladder is re¬ 
ported. Unusual features of this case were a solitary bladder calculus containing 
hail and the cystoscopic observation of hair growing from a bladder diverticulum. 
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^T^SICORECTOSTOMY THROUGH ITS FIRST FIVE YEARS 

JOSEPH G. MOORE 

Fron the Department of Surgery, Division of Urology, University of Pittsburgh 
School of Medicine, Pittsburgh, Pa. 

Deviation of the urinaiy flow b}’’ nephrostomy, ureterostomy, cystostomy, 
ureterosigmoidostomy, and urethrostom}'- have had, and still have important 
roles in Urologj’’ as we find it today. The literature has frequentl}'' listed and de¬ 
scribed in detail the operations designed for anastomosis of the urinaiy and in¬ 
testinal tracts. Among the men responsible for the progress in this field are 
Maydl, Bergenhem, Peters, Diakonow, Tizzoni and Foggi, Simon, Coffey, 
Verhoogen, Higgins, Shaw, Trendelenburg, Foley, Bisgard, Rubin and Wolff. To 
give an account of their ingenious methods and results would be unnecessary 
repetition. 

This paper is the result of a search for a satisfactoiy method of urinary devia¬ 
tion which would overcome the undesirable factors of previous operations. The 
distasteful effects of cutaneous nephrostomy, cystostomy, and cutaneous ure¬ 
throstomy are well known. Specificall}’', ureterosigmoidostomy deserves recon¬ 
sideration since few will denj'- that this procedure carries late systemic results, 
which shorten the patient’s life by man 3 '’ years. One imung patient with complete 
incontinence said that he had no particular interest in living to an old age, and 
that he would prefer to have a shorter but dry life. Such a decision by a patient 
should be important in planning surgical management. If ureterosigmoidostomy 
would not initiate and maintain other detrimental alterations in human physi- 
ologj’' the correction of anatomic defects Avould prove as simple to the surgeon as 
it Avas to this patient. 

Unfortunate^ the diy life so desperately desired brings Avith it multiple sys¬ 
temic disturbances, AA^hich in practically all cases sooner or later profoundly detract 
from the patient’s phj’-sical comfort. The phj'^siologic changes are the sequelae of 
A'arious mechanisms. The most harassing of these is obstruction at the site of the 
anastomosis. Early this is manifested by the chilis, fcA^er, pain and, at times, septi¬ 
cemia of acute pyelonephritis. Frequently bilateral h 3 ''dro-ureter and lydro- 
nephrosis can be demonstrated. Upper urinary calculi are common AA'hen these 
conditions preA'-ail. Another mechanism is colonic re-absorption AA^hich aauII begin 
shortb’’ after ureterosigmoidostomy AA'^hen the ureters are inserted proximal to the 
rectosigmoid juncture Avhere, according to Gaston, there is a competent sphinc- 
teric action. The resulting h3''perchloremic acidosis AA'hich occurs in about 80 per 
cent of the cases is not difficult to control and it is frequently asymptomatic. If 
these patients do not die of a recurrence of the original carcinoma, or of some other 
unrelated cause, the3^ almost inA^ariably go on to uremia, AA^hich gradualb’’ be¬ 
comes more seA^ere Avith its nausea and Ammiting. This distressing stage ma3’' be 
prolonged for man 3 '' months or years. When this hyperchloremic acidosis is severe 

Read at annual naeeting, Northeastern Section of the American Urological Association, 
ShaiA'nee-on-Delaware, Pa., September 15-18, 1953. 
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or piolongcd, there js an added tendency to the derelopment of a gcneiah/ed 
osteomalacia This occasionalK betomes so painful that the patient is contimi- 
oiislv confined to bed 

I har c enumerated these elTects because there hiu e be en sei oral papers n i itten 
Minch ha\c as the chief object, an estimation of lion long tbese patients mil 
In e, but I ba\ e seen none w Inch dwells on how they In e com ei mng a comfoi table 
existence 

One of the purposes of this papci is to jirescnt a plea foi continued efforts to 
decelop methods that mil pieicnt iireteial obstiiictioii and to minimirc re-ab- 
soiption of urinarj’ components b\ the colon in cases wheie we find it iiccessaiy 
to delegate the work of the niinan sphuutci-s to the anal sphimtcis 

A second puipose is to point out that these aims hac e been accomplished and 
arc still maintained at the pie-.ont date, which amounts to a period of moie than 
fn e j ears 

DEscnirriox or oPLimiox 

The first patient on whom this operation was perfoinicd had comjilete epi¬ 
spadias, with urinait imontnieme, all of his twcntc-two xears of life The 
lust stage of the operation was larncd out through a midlmo suprapubic incision 
The bladder was exposed and opened with a xcitical imision Two fingers of the 
loft hand were nisei ted into the bladdci and pressed on its posteiior wall as two 
fingeis in the lectum picssecl fotwaid and affoided excellent bimanual palpation 
It w as leadilv ascertained that no omentum or other intrapeiitoneal stiucturc was 
low m the reotoccsical poiuh A faiih laige area was felt where the anterior wall 
of the rectum came into apposition with the postoiioi wall of the bladder It was 
the center of this area that was selected foi the anastomosis of the two oigans 
The future stoma was Msuahzed as oral in shape, extending from the postoiioi 
bladder wall to a distance of one centimeter on the trigone (fig 1) The lateral 
edges of this o\ al w ould be about y> cm medial to the medial edge of each iiieteral 
orifice Sutures were then placed m the shape of a lioiseshoe with the open 
poition on the trigone These weic mteiruptcd sutures of 0 chionic catgut An 
assistant, weaimg a metal thimble on his index huger, was able to push both 
walls upward The thieaded needle was then passed through the bladdei wall 
first, and then through the lectal wall until the metal thimble could be felt with 
the point of the needle The needle was then reversed and cmciged in the lumen 
of the bladder 

The sutures weie placed about y cm apart and continued until the lioiseshoe 
was completed Sutures were not placed in the open poition on the trigone be¬ 
cause of the remote possibility of tjing off the blood supply and producing necro 
SIS within the oval before the tw o w alls had firmly healed together The next step 
was probably uimecessarj but since thcie was no piecedeiit for reference, extia 
precaution w as taken to guaid against uiinary infiltiation into the space between 
the serosa of the bladder and the serosa of the lectum Into this space and into 
the rectal and bladdei walls a scloiosmg solution was injected at numeious points 
thi oiighoiit the oval ai ea The urethia w as then closed just distal to the veiumon- 
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Fig. 1. First stage of vesicorectostomy 


tanum by the mucosa to mucosa and skin edge to skin edge. A musliroom catheter 
was placed in the bladder so that it emerged from the upper angle of the incision. 
The bladder was then loosely closed around the catheter and the incision was 
sutured in layers. Two weeks after the first stage the patient had the second 
stage of the operation. After opening the bladder again a section just within the 
suture line between the ureteral orifices was excised. The ostium was about 
40F. The anastomosis was re-inforced by several interrupted sutures around the 
circumference. A long curved clamp was then passed from the bladder through 
the ostium and anus to grasp a 38F rubber tube with a beveled end (fig. 2). This 
was drawn into the bladder and held securelj’- there b}'" a silk suture, which was 
anchored to the skin on the left side of the suprapubic incision. The bladder inci¬ 
sion was then closed tightty and the fascia, muscle, and skin edges were approx¬ 
imated. After 2j^ weeks the rubber tube became obstructed with calcareous 
deposits and it was removed. 

In the second case the operation w'as completed in one stage because there had 
been a chronic infiammatorj' reaction about the urethra and bladder for many 
3 ’'ears. It was decided that this patient had sufficient fixation of the anterior rectal 
wall to the trigone and floor of the bladder. This allowed the omission of the 
preliminary’' suturing, injection of the sclerosing solution, and the two weeks of 
waiting for attachment of the two organs. After removing the suprapubic tube 
the bladder was exposed and the fistulous opening was enlarged by a vertical 
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F(o, 2. Sccolul RtjiKO <»f voMcorcctostomy 


incision. As iti case 1, an oval section was removed by sliarp dissection. It con¬ 
sisted of bladder and recta! walls, including bladder mucosa and rectal mucosa. 
The blade of the scalpel cut from the lumen of the bladder to the metal thimble 
in the rectum. The ureteral orifices were clearly visible and wore carefully avoided 
as the section was excised between the.se orifices and included ])art of the trigone. 
The interrupted sutures of cluonic catgut around the circumfcronco of the newly 
formed ostium were passed from rectal mucosa to bladder mucosa. After taking 
the rubber tube through the anal ean.al, rectum, and into the bladder it was 
fixed there by a silk suture as in the first case. The bladder and suprapubic inci¬ 
sions Avere then firmly closed. Before leaving the operating room urine was seen 
coming through the tube which emerged from the anal canal. 

CAsn ni;rouT.s 

Case 1. A man, 20 years of age, L. R., Presbyterian Hospital, University of 
Pittsburgh Medical Center, had complete epispadias with urinary incontinence 
since birth. His mother gave the history that in infancy he had two operations 
for correction of the epispadias without success. I first saw him in .Juno 194G, and 
in that month performed the operation deseribed by Dr. Hugh Young, which 
consisted of excising a portion of the anterior wall of the bladder and posterior 
urethra. This produced some constriction of the urethra, bladder neck and fun- 
neling portion of the bladder. Following the operation he corrtinued to hax'e iir- 
contmenec. Believing that further constriction was necessary the same operation 
Avas repeated in February 3,1947. After this operation lie Avas able to retain about 
three ounces of urine for short intervals but after about one month he Avas again 
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completel}’’ incontinent. ]\'Iany types of collecting apparatus were tried but none 
were satisfactoiy. His bladder was veiy intolerant of indwelling catheters which 
were promptly expelled. 

On June 16, 1948 he entered the Presb 3 ’'terian Hospital and preparation was 
started for an anticipated bilateral ureterosigmoidostomy, which was then 
accepted as the customaiy procedure for a patient in his situation. His blood 
nonprotein nitrogen and other laboratory studies were normal and excretoiy 
urograms showed a normal upper urinaiy tract (fig. 3, A). After deliberation the 
original plan of operation Avas changed and on June 28, 1948, he had the first 
stage as described, and 14 daj’^s later on Julj’^ 12, 1948, he had the second stage. 
After each stage there AA-as A'^ery little discomfort and practical!}’’ no fcA’er. The 
tube drained urine A\'ell for 2}^ AA'eeks and then became occluded and had to be 
remoA’ed. From then he passed urine from the rectum satisfactorilj’’, and left the 
hospital 8 days after the tube AA’as removed. Three weeks after leaving the hos¬ 
pital he complained of a sense of fullness in the bladder. The ostium Avas found 
constricted and it Avas dilated up to 38F. FiA'e Aveeks after the dilatation he again 
required dilatation. On this occasion a rubber button Avas made ly telescoping 
the bulbous ends of tAvo de Pezzer catheters. After sCAving them together one 
bulb Avas placed in the bladder and the other in the rectum. This AA-as kept in 
place for 2 AA-eeks for prolonged dilatation. Since that time he has never required 
dilatation of the ostium. This patient is a school teacher and has continued Avith 
his Avork AA'ithout loss of time for the last 5 3’’ears. During this time he has had 
tAA'o complications. One aa'Us mild epididj’-mitis Avhich responded to medication. 
The other Avas the formation of tAvo stones in his posterior urethra AA’hich is 
similar to a small diverticulum of the bladder. The stones Avere easil}" removed 
and have not recurred. These comphcations could have been prevented by 
closing the internal urethral meatus. On August, 1953 his blood nonprotein 
nitrogen aa'Us 37; plasma CO2, 20 m/Eq; chlorides, 103.1 m/Eq; Na, 145 m/Eq; 
K, 4.5 m/Eq; Ca, 11 mg.; and phosphates, 4.5. Hemoglobin, 100 per cent; red 
blood cells, 5,360,000; AA'hite blood cells, 7,450. 

August 1953, cj^stoscopj" revealed normal bladder mucosa. With the retrograde 
telescope the ureteral orifices appeared normal. On August 13, 1953, excretory 
urograms shoAved a normal upper urinaiy tract Avhich appeared the same as it 
did about 5 j’^ears ago before operation. See figure 3, B, C, D. 

Case 2. W. T., 56 A'ears of age, Preslyterian Hospital, IjniA'’ersit 3 '’ of Pittsburgh 
Medical Center, Avas admitted complaining of urethral strictures and multiple 
fistulas to the scrotum, penis, and perineum. He gaAm a histoiy of repeated 
abscesses at the sites of the fistulas. He had required a suprapubic cystostomy for 
11 3 ’’ears. Examination rcA’ealed impassable urethral stricture and a markedly 
contracted bladder. The scrotum, perineum, and penis Avere SAVollen, indurated 
and tender. The laboratoiy findings Avere normal. The excretory urograms shoAved 
poor Ausualization of each kidne}'- and tortuous, dilated uretei’S. On November 
9, 1951, he had Amsicorectostomy as described above. He had no febrile reaction 
and no postoperatiA’e pain. A tube Avas kept in the ostium for 3 Aveeks. The su¬ 
prapubic incision healed promptl3^ Six Aveeks afterleaAnng the hospital the ostium 
Avas palpated. The bladder felt normal and the ostium did not require dilatation. 



Tio Case 1 A, e\cretor 5 urograml>cforc operation J3,plamx ri> 5 ^ oars after opera 
tion C eacretorj urogram 6 i cars after opci ition No change fiom yl /), cxcretori uro 
grimSjears after operating shoeing diodrast iii rectum and normal lower ureter on eacli 
side 

Ou Septembei 9, 1953 he lepoited that he had a noimal bowel movement m the 
moinmg and pas&ed clear urine fiom the lectum about every three hours duimg 
the day The swelling and tenderness of the srrotum and perineum had entirely 
subsided There w as no passage of mine through the uiethia or fistulous tracts 
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This patient feels so well that I have been unable to persuade him to enter the 
hospital for laboratory and x-ray studies. 

INDICATIONS 

Vesicorectostomy is indicated for 1) urinary incontinence when urethral 
operations are inadequate and where the anal sphincters are competent; 2) 
urethral carcinoma; 3) some cases of urethral stricture; 4) exstrophy of the 
bladder, 5) severe Hunner’s ulcer when it does not respond to other therapy; 6) 
the conti'acted bladder of healed tuberculosis; 7) more radical prostatectomy. 

DISCUSSION 

Since case 1 was the first patient ever to have the operation of vesicorectostomy 
I deferred general recommendation of the procedure until all the results over a 
period of 5 jmars were known. Now that clinical, laboratory and urographic 
reports show such good effects I hope that the operation will be more widely used. 
Why should there be such a departure from the standard surgical procedures? 
In this instance it was the reluctance to relieve the incontinence at the risk of 
submitting him to the probable, immediate and late complications of uretero- 
sigmoidostomj'’ that prompted me to review the anatomic proximity of the 
bladder and rectum. The importance of the interdeferent triangle then became 
apparent because it is over this triangle that normally the bladder and rectum 
are in direct apposition. This is the triangle bounded by each vas deferens and 
by the lower border of the rectovesical or rectogenital pouch. However, these 
organs are still separated by the so called fascia of Denonvilliers or what TJhlen- 
huth et al. called the rectogenital septum, which is not a fascia but is of peri-; 
toneal origin representing the fusion of the dorsal and ventral walls of the recto¬ 
genital pouch. Uhlenhuth et al. in that study also learned that the rectogenital 
pouch remained lower in infants than in adults. This indicates that the interdef- 
ferent triangle is relatively and actually larger in adults than in infants u’hich 
means that there is a better margin of safety for adults having vesicorectostomy. 
A patient of Dr. Richard A. Gill was seen with congenital absence of the urethra 
and imperforate anus. On .July 15, 1952, this infant had vesicorcctostom 3 ^ In 
about three months the bladder again became distended. The ostium was con¬ 
tracted, but patent. It was enlarged and functioned again for several months but 
then the bladder again became distended. Dr. Gill informed me that then he 
performed bilateral ureterosigmoidostomJ^ Drs. Bo 3 ’’ce and Vest reported similar 
operations on two patients with exstroph 3 '^ of the bladder. Their first case was 
operated on August 15, 1950. Ten da 3 m before this the patient had a colostomy 
and a rectosigmoid pouch was constructed for the purpose of acting as a unnaiy 
reservoir. Ten months after operation a normal upper urinar 3 ^ tract was found. 
Their second case was treated in the same manner and equally good results were 
obtained. The cases presented in this paper confirm the opinion of Dr. E. A. 
Gaston in his paper, “The Physiology of Fecal Continence,” in which he stated 
that there was a plastic adaption of the sigmoid to the enlarging fecal mass and 
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in the normal adult it is evident in the practically constant finding, by x-ray and 
sigmoidoscopy, of fecal material collected in the sigmoid above an empty rectum, 
without the aid of a demonstrable sphincter. Both of these patients report that 
except on a few occasions, they have a normal bowel movement in the morning 
and during the rest of the day pass clear urine from the rectum. This com¬ 
plete segregation of urine and fecal malerial shows how the rectum, which usu- 
.ally lies inactive most of the day, will, in its spare time, willingly function as a 
urinaiy bladder. 

soMM.vnv 

A widespread opinion exists in the medical profession that we should become 
resigned to accepting the morbidity of iiretoro.sigmoidoslomy, and probably for 
f.his reason the severity of this morbidity docs not seem to be sufficiently appre¬ 
ciated by the profession or by the general iniblic. Such an attitude is conduciv'o 
to complacency in combating the complications of intestinal urinary deviation 
selected by these patients who were anxious to escape the inconveniences and 
offensive aspects of cutaneous urinary drainage. The operation presented elim¬ 
inates most of those complications because the ureters are irovcr involved in any 
part of the procedure. They are not incised and the distal terminals retain the 
same oblique transvesical positions with their natural valve action. Furthermore, 
there is no injurj- of the mucosa and no interference with the nerve or blood sup¬ 
ply of any part of the ureters or ureteral orilice.s. The preservation of the com¬ 
plete, original anatomy of the ureter should exclude cicatrization and angulation 
and thus afford indefinite assurance against ureteral obstruction. The loss im¬ 
portant complication is intestinal re-absorption with its accompanying hypor- 
chloremio acidosis. Following the operation described one would expect the least 
amount of re-absorption due to the fact that the reservoir is formed by the most 
distal portion of the alimentary canal. This impression is confirmed by the case 
of the first patient, w'ho has functioned with vesicorect ostomy longer than anyone. 
After 5 years he had no sjmptoms or physical signs of hyperchloremic acidosis 
and no x-ray evidence of osteomalacia. His laboratory reports on plasma chlo¬ 
rides, plasma carbon dioxide, plasma bicarbonate, sodium, potassium, calcium 
and phosphorus were normal. The second patient, almost two years after opera¬ 
tion, had no sjmptoms or phj'sical signs of acidosis. He did not report for labora¬ 
tory studies. Both patients volunteered the information that there was complete 
segregation of urine and feces, except for rare occasions. In each case defecation 
occurred in the morning and clear urine was expelled during the day. The first 
patient retains urine for as long as 7J^ hours and the second for as long as 3 hours. 

CONCLUSION 

A new method of urinary deviation is described and illustrated. This method 
w as designed to prevent ureteral obstruction and decrease intestinal re-absorption. 
By means of this operation the anal sphincters have been utilized to regulate the 
voluntary e.xpulsion of clear urine. A 5-year postoperative observation period 
revealed no erddence of dilatation or infection of the upper urinary tract, and no 
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signs of re-absorption by the intestines. I now believe that this operation can be 
recommended for various conditions which are listed. 

Medical Arts Bldg., Pittsburgh, Pa. 
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TIUNSUREl'HKAL VESICVL KECK RESECTIOK, .VK Atl 
THE IMAKAGEMENT OF THE KEUROGENIC BLAl\ 

A LSI IN COM Aim \ 

7 rom the Parnpletjta Scnicc of IV * ' ‘ ' P sptlal, Lont\ , 

Cahf and the Department o'- ^ of Medicine, 

Unncrsity of 

The aim of the ph3Sicmii ivho takes enic of spinal <ord iiijuiics has beui to 
eliminate e\eiitiiatlj nitia-nretlnnl, siiprapiibit or peiincil cathoteis llie nemo 
uiological problem is (iiiite diEcient fiom that emonnteicd in general Uiologj 
iilieie a tiansiiretliial resection foi obstnictue mop itln is poifoimcd and mIiicIi 
usualb jaelds prompt and good icsiilts 

The treatment of om cases iiitli toid bladders is stalled vith tidal dianiage, 
Alunro’s bladdci tiaiinng and pudendal blocks i\hcn indnated befoio am sui- 
gery is attempted During the coiisenatiie peiiod of tieitment maiu obstacles 
maj anse that prolong therapj such as pciiosiiotal fistulas, cesico-meteial 
ieflu\, pjclonephritis, calculosisof the kidnej, nictei and bladdei and also non- 
mologieal comphcations such as setcie dccubiti .iiid spasticitj The mental atti 
tude of the patients is of impoitancc This (onscuatne peiiod maj list flora 
seieral weeks or months to iicailj a jeai If (onsenatnc measmes fail then op- 
eiatne piocodures must be considered such as tiansurcthial resection, pudendal 
ner\e operations, sacral nerve operations, anlciioi and/or posteiioi ihi/otomics, 
subarachnoid injections with absolute alcohol and piesaua! ncmectomies 
U1 patients during the conservative period should have an escreton mogiam, 
cjstoscopy, cjstomctij, splnnctcrometi-j, cjstogiams, methrograms, as well as 
frequent checks of the bulbotav cniosus leflcx, rcital tone and anal cutaneous 
reflea Duiiiig the period of spinal shoik the findings of all bladders resemble 
those of a lower motoi ncuion tv pc bladder ,theicfoic, befoic pudendal blocks aio 
performed this phase of shock must hav e disappeaicd and the fmdnigb compatible 
with an upper motoi neuron type bladder must be present The lev el of the lesion 
per sc IS not necessaiily docisiv e as to the tj pc of the bladder, e g , a high thoiacic 
lesion does not alvvajs lead to an upper motoi neuion tjpe bladdei but maj, 
ovvaiig to descending degenerations from thrombosis of the spinal vessels, become 
a lower motor nemon lesion with the characteiistic type bladdei 

This authoi agrees with Emmett who stated that “the surgeon who takes it on 
himself to care foi patients who have cord bladdeis must possess considerable 
natience and optimism ” 

CnvSSIFICVTION OF NEUnoaENIO BL VODERS 

Abundant lefeiences have been quoted on the physiological concepts of mic 
tuntion, although this seems to have escaped the attention of some Despite the 
similarity of expeiieiice with the urological treatment of paraplegic patients, 
many authois complained about the lack of a satisfactoiy classification of the 
ncui ogenic v esical dy sfunction If one accepts as the cause of disturbance an im 
Accepted foi publication Octobei 13, 1953 
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balance between the expulsive (detrusor) forces and the retaining (vesical neck 
external sphincter and pelvic floor) forces of the bladder, a rational treatment 
cannot be based on an exclusively mechanical attitude illustrated by the state¬ 
ment “that it makes veiy little difference what part the sympathetics, parasym- 
pathetics and somatic nerves pla}' in tlie act of urination.” 

Among the existijig vai’iet 3 '' of classifications we used that advocated by Bors, 
who based it upon knovm neurophysiologic facts and accepted neurologic nomen¬ 
clature in conjunction with urologic terminology of bladder function, expressed 
by the ratio of residual to capacity. 

This classification, in brief review, depends esseiitially on whether the lesion in 
the spinal cord is above the conus medullaris (the spinal integrating center for mic¬ 
turition) or whether the lesion is in or below the conus medullaris, i.e. the cauda 
equina, or both. If the conus is undamaged, the reflex patterns are intact; this 
type of bladder accompanies an upper motor neuron lesion of the striated mus¬ 
cles of the pelvic floor. If the lesion is in the conus or cauda equina, the reflex 
patterns are disturbed and this type accompanies a lower motor neuron lesion of 
the pelvic floor. Each major class has been further di^dded according to the extent 
of the cord damage into a complete or incomplete lesion. And finally the term of 
bladder function is introduced as balanced or imbalanced with regard to the 
residual/capacity relationship. All cases treated on our service are therefore classi¬ 
fied as having upper or lower motor neuron types of neurogenic bladders, and the 
treatment depends on the type. As has been mentioned befoi-e, in all patients tidal 
drainage and bladder training are used initially. However, even during the early 
conservative therapy'-, pudendal blocks are used in upper motor neuron types of 
bladders. When conservatism fails surgeiy is considered. The surgery indicated 
in a lower motor neuron type is transurethral resection. Surgery in the upper 
motor neuron type could consist, depending on the circumstances, of the following 
procedures or their combinations: transurethral resection, pudendal neurotomy, 
sacral neurotomy, rhizotomy, subarachnoid alcohol blocks or presacral neurec¬ 
tomy. 

The purpose of this paper is to present the results of the transurethral resec¬ 
tions performed on our service from April 1, 1946 to April 1, 1953. 

STATISTICS 

Table 1 reveals that 151 patients had 228 resections. One hundred and thirty- 
nine patients had traumatic lesions and 12 had nontraumatic lesions caused by 
disease or tumor. Ninety-four (62 per cent) of the patients (87 traumatic and 7 
nontraumatic) had one transurethral resection. Forty-two (28 per cent) of the 
patients (38 traumatic and 4 nontraumatic) had two transurethral resections. 
Eleven (7 per cent) of the patients (10 traumatic and 1 nontraumatic) had 3 
transurethral resections. Three (2 per cent) traumatic patients had 4 transure¬ 
thral resections. One (1 per cent) traumatic patient had 5 transurethral resec¬ 
tions (table 1), 

During this period of 7 years 905 patients w'ere seen. Seventeen per cent of all 
the patients had a transurethral resection. 
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Number of 
Transurethral 
ResecUons 

Number of 
Traumatic 
Patients 

Number of 
Nontraumatic 
Patients 

Totil Number 
of Patients 

Pctccntapc 
of Patients 

Total Number of 
Transurethral 
Resections 

1 

87 

7 

Ml 

02% 

01 

2 

3S 

4 ' 

*2 

2S% 

81 

3 

10 

1 

11 

-% 

5! 

4 ' 

3 

1 

3 1 

2% 

12 

5 

1 


1 

1% 

f) 


ISO 

12 

151 

100% 

22S 


IlesuUsofTUTl with or without combinjitions 



UMN* j 

I,M\* 1 

\lco! ol* 

Pudendal* 

Turn * 

! 

Gof«lj 

Poor 

Good 

Poor 

Good 

lair 

Poor 

Coo<l 

Poor 

f O 

g 

a. 

Poor 

1 Transurethnl resection I 

11 

5 

19 

' 2 

s 

I 

I 

7 

' 0 

' 6 

' I 

2 Transurotlir'il resections ' 

22 1 

1 

7 

0 

i 

0 

0 

3 

1 

I 4 

! 0 

3 Trmsurcthnl resections 

3 ' 

1 

1 

0 

0 

0 

1 

2 

2 

t 0 

(1 

4 Trmsurcthr il resections 

2 ' 

0 

1 

0 


« 1 

0 1 

0 

0 

0 

0 

5 Transurethr'il resections 

0 

\ 

0 

0 

o’ 

0 ’ 

0 

0 

0 

0 

0 

Total no of patients—151 


8 

28 

2 

12 

1 

2 

12 

3 

10 
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* S^ mbols 

TJMN—Upper Motor Neuron T\ jic of BHiWcrs with T U It onh 
IMN —I ow er 'Motor Neuron T> po of Bhddcrs w 11 h T U H on1> 

Alcohol—U^tN IMftdclors converted to IAIN Ulnddcrs l>\ subnraohnoul ikohol 
block with additional T U II 

Pudendal—UMN Bladders with pudendal ncurolomj and T U H 
Dis Turn—Nontraumatic Spinil Cord T/CSions (Disease or Tumor) with T U H 
and additional procedures 

Among the 94 patients with one transmctlnal icscction the following obsei- 
vations weie made 44 cases with upper motoi neuion tjpe bladdeis had a good 
lesult without additional procedures, wheieas 5 had a pooi lesult Nineteen pa¬ 
tients with lowei motor neiuoii type bladders had good lesults, wheieas 2 had 
pool results Ten patients with upper motoi neiuon tjpe bladdeis had subarach¬ 
noid alcohol blocks because of spasticity of the lowei limbs and abdomen Tw o of 
the 10 patients had had tiansuiethral lesections befoie the injection wnth good 
results, the bladdei balance remained good after the alcohol block Seven of the 
10 patients, aftei ha\mg the alcohol block had good bladder balance immediately 
but latei requued one transurethral lesectiou, the time inter\'al between sub 
arachnoid alcohol block and tiansuiethial lesectiou in the 7 cases was 10, 2G, 26, 
34, 38, 67, and 74 months respectively Following the tvansuiethral lesecUon, 
two of the 7 cases had a pool and fair lesult rcbpectn ely, 1 of the 10 patients did 
not attain good immediate balance from the alcohol block and required a transu- 
rethial lesection G weeks latei woth good lesults Se\en patients with an uppei 
motoi nevnon type of bladder were submitted to a pudendal neurotripsy or neu- 
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rotoin}^ with good results. Tlu-ec of the 7 patientshad a pudendal operation before 
the transurethral resection, 3, 4, and 12 months respective^. The results were 
equivocal. A transurethral resection aftenvards ended in good bladder balance in 
all 3 cases. Four of the 7 patients had poor to fair results following a transurethral 
resection, and pudendal operations were perfoianed with good results in these 4 
cases, 1, 4J^, 5, and 13 months respectively after the transurethral resection. 
Seven patients had nontraumatic lesions of wliieh 6 had good results and 1 had a 
poor result following transurethral resection. 

Among the 42 patients with two transurethral resections were: 22 cases with 
upper motor neuron type bladders that had a good result, without additional pro¬ 
cedures, whereas 1 had a poor result. Seven patients with lower motor neuron 
type bladders had a good result. Four patients with subarachnoid alcohol block 
had transurethral resections 2, 2, 11, and 18 months re.spectivelj’- after the block, 
with good results. Four patients were subjected to pudendal operations. One of 
the 4 had a good result from a transurethral resection, but his bladder became 
imbalanced 17 montlis later requiring a pudendal operation; again the bladder 
went into a gradual imbalance requiring a transuretln-al resection 21 months 
after the pudendal operation, with a good result. One of the four had 2 transure¬ 
thral resections 11 months apart, and 5 weeks after the second transurethral 
resection a pudendal operation was perfonned with a good result. One of the 4 
(a ciuadriplegic) had a tran,surethral resection with shortlived good results. This 
was followed shortly by a bilateral pudendal neurotomy with poor results and 
finally responded well, 2 months later, to a transurethral resection. One patient 
had 2 transurethral resections followed Ity a bilateral pudendal operation with 
a poor result. 

Among the 11 patients with 3 transurethral resections were: 3 cases with 
upper motor neuron type bladders which had a good result without additional 
procedures, whereas 1 had a poor result. One patient with a lower motor neuron 
t3^pe bladder had a good result with additional procedures. One patient had an 
alcohol block followed b^^ 3 transurethral resections with a poor result. Four pa¬ 
tients were subjected to pudendal operations. One patient had 2 transurethral 
resections followed bj' a bilateral pudendal operation with a good result following 
a third transurethral resection after the pudendal operation. One patient had 3 
transurethral resections followed by a pudendal operation, with a good result. 
One patient had 3 transurethral resections followed b}" a pudendal operation, 
with a good result, but 3 months later went into imbalance because of regenera¬ 
tion of the pudendal operation, with a poor result. One patient with a nontrau¬ 
matic lesion had 3 transurethral resections with a poor result. 

Three patients had 4 transurethral resections: two of them with upper motor 
neuron type bladders had a good result without additional procedures; 1 case 
with a lower motor neuron type without additional procedures. 

One patient had 5 transurethral resections with a poor result. 

The over-all results of the 151 patients including the nontraumatic group who 
had transurethral resections with and without additional procedures reveal that 
133 (88 per cent) had good results; 1 (1 per cent) had a fair result; 17 (11 per 
cent) had poor results. 
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Number of Tran«urclhral 
Rc«ections 

Kxtrimes of Total Tissue 
Remoxed in Grams 

Axcracc Weight 
in Grams 

1 1 

0.2-5.2 

1.78 

2 1 

1.3-0.0 

3.:i3 

3 

1.9-7.5 

4.1 

4 

Nol weighed 

Not weighed 

0 

Not weighed 

Not weighed 


This tiihlo indicates the amount of tissue that was removed willi one or moie trans- 
ui ethral resections. 


The ovor-all results of the 130 patients with traumatic cord le.sions who had 
transurethral resections with and without additional procedures leveal that 123 
(88 per cent) had a good result; 1 (1 per cent) had a fair result, and 15 (11 per 
cent) had a poor result. 

The results of the 109 patients with traumatic cord lesions with oiihj transure¬ 
thral resections reveal that 99 (91 per cent) had good results and 10 (9 percent) 
had poor results. 

The results of the 79 patients with traumatic cord lesions with upper motor 
neuron typo bladders and only transurethral rcscotious reveal that 71 (90 per 
cent) had good results and 8 (10 per cent) Iiad poor rc.5ulls. 

The results of the 30 patients with traumatic cord lesions with lower motor 
neuron type bladders and only transurethral rc.scetions reveal that 28 (93 per 
cent) had good results and 2 (7 per cent) had poor results. 

The results of the 15 patients with traumatic cord lesions whose upper motor 
neuron type bladders were converted into lower motor neuron type bladders by 
subarachnoid alcohol blocks and additional transurethral resections reveal that 
12 (80 per cent) had good results, 1 (7 per cent) had a fair lesult and 2 (13 per 
cent) had a poor result. 

The results of the 15 patients with traumatic cord lesions who had transure¬ 
thral resections associated with pudendal operations reveal that 12 (80 per cent) 
had good results and 3 (20 per cent) had poor results. 

The results of the 12 patients with nonlraumatic lesions of the cord with 
transurethral resections reveal that 10 (83 per cent)—2 of which had pudendal 
operations, had good results and 2 (17 per cent)-—1 of wliich had also an alcohol 
block, had poor results. 

Table 2 shows the amount of tissue removed with one or more transurethral 
resections. 

Table 3 illustrates how long after injury a transurethral resection was per¬ 
formed on the traumatic group only (139 patients), who had or had not additional 
procedures. 

ANALYSIS OP Poon RESULTS 

Out of the 151 patients who had transurethral resections with and without 
additional procedures, there were 17 poor results and 1 fair result. 

There were 8 poor results in the group rvith upper motor neuron type bladders 
who had transurethral resections e.\clusively. One patient had one transurethral 
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Table 3 


Months 

Since 

Injurj’ 

Number Of 
Patients , 

Months 

Since 

Injury 

Number Of 
Patients 

1 Months 
j Since 

I 

\ 

1 Xumber Of 
, Patients 

1 

Months 

Since 

Injury 

1 

{ Number of 
i Patients 

1 

4 

1 

21 

3 

1 42 

\ 

2 

67 

i -- 

i 1 

5 

4 

22 

2 

! 44 

1 2 

68 

1 

6 

5 

23 

3 

1 48 

! 2 

73 

1 

7 

,3 

24 

1 

j 49 

' 2 j 

"4 

1 

8 

7 

25 

3 1 

50 

; 2 

76 { 

1 

9 

7 

26 

1 

1 

1 1 

i 

2 

10 

5 

28 

1 i 

52 i 

1 1 

78 1 

1 

11 

4 

29 

1 

1 53 1 

1 1 

79 

2 

12 

5 

30 

2 j 

54 ; 

1 

80 

1 

13 

2 

31 


, 55 

2 

! 82 

1 

14 

3 

33 

1 ! 

- 

1 

90 

1 

15 

2 

35 

2 

58 1 

2 

i 93 

1 

16 

1 

36 

1 2 

60 

3 

i 97 

1 

17 

2 

38 

; 3 { 

61 

2 

100 

1 

18 

2 

39 

2 1 

62 

1 

101 

1 

19 

1 

40 

1 j 

63 1 

1 

127 

1 

20 

2 

41 

2 

66 

4 

1 210 

1 





1 


360 

1 


This table illustrates how long after injury a transurethral resection was performed 
on the traumatic group only (139 patients), who had or had not additional procedures. 


resection. He declined to have another transurethral resection or any other pro¬ 
cedure (e.g. pudendal operation) which might have helped. Another patient was 
discharged A.W.O.L. after the first transurethral resection. He, too, may have 
responded to further transurethral resections or pudendal operations. Three pa¬ 
tients with one transurethral resection were tetraplegics. One underwent supra¬ 
pubic C 5 ^stostom 5 ’’ for nursing care; another had poor uninhibited detrusor waves; 
the third responded to sacral blocks temporarily. One patient with two transure¬ 
thral resections did not retum from leave so that further procedures were impos¬ 
sible. One patient with 3 transurethral resections refused further attempts at 
therapy. One patient had 5 transurethral resections; his bladder emptied reflexly 
from rectal stimulation. Since he is a tetraplegic he cannot perform this stimu¬ 
lation. 

There were 2 poor results among patients with lower motor neuron type blad¬ 
ders who had transurethral resections only. All with repeated transurethral resec¬ 
tions in this group responded with good results. The 2 poor results were in pa¬ 
tients who had onl 3 ’^ one transurethral resection, ajid both refused an additional 
transurethral resection. 

There were 2 patients in the group with subarachnoid alcohol block who had 
poor results. One had a fair result. The patient with the fair result preferred a 
suprapubic. One with a poor result had one transurethral resection and because 
a prefrontal lobotomy^ had to be performed for other reasons, he was left on 
catheter drainage. The other patient with a poor result had 3 transurethral resec¬ 
tions and his poor response remained unexplained. 
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Three patients with pudendal operntions had poor results; 2 of them had two 
resections. One with a T-2 le.sion had abdominal spasticity which prevented Credd 
pressure, while at the same time his detrusor lacked strong uninhibited contrac¬ 
tions. Following bilateral pudendal neurotripsy there appeared to bo regenera¬ 
tion of nerve fibers as evidenced by the return of the bulbocavernosus reflex. Two 
patients had 3 transurethral resections associated with the pudendal operation. 
One had an excellent result following the pudendal operation, but regressed when, 
he too, developed signs of regeneration of nerve fibers. The other is a tctraplegic 
who has poor detrusor contractions on cystometry. 

Two patients of the nontraumatic group had poor results. One of them refused 
further therapy after the first transnrctliral resection. The other has had 3 
transurethral resections and an alcohol block. 

DtSCU.SSION' 

The percentage of resections (17 per cent) performed at our station resembles 
closely the figures of other authors, although in some instances a much higher 
percentage was reported. The percentage of good results (SS per cent) from trans¬ 
urethral resections or additional procedures compares favorably with the 
e.xperiences of others. Among the usual complications wore noted: 3 cases of epi¬ 
didymitis among 228 resections; none of our patients was vasectomized. Two 
cases had marked hcraorrhago, one required 22 fulgurations. Among patients with 
less severe hemorrhage there were yet a tew who needed 2 to 3 fulgurations. Since 
the following management was instituted the rate of postoperative hemorrhage 
has decreased; following transurethral resection a two-way F 0 I 03 ' b.ag catheter is 
introduced and a continuous bladder irrigation with saline is carried out. This is 
done until the urine is grossly free of blood. We were fortunate not to have had 
fatalities ns reported in the literature. 

Multiple resections are the method of choice. The average weight of the re¬ 
sected tissue from our cases (table 2) is smaller than that in the literature. In 2 
cases in which only 0.2 gm. tissue were removed from the posterior vesical lip in 
lower motor neuron type bladders, it was sufficient to create a well balanced 
bladder by the so-called “tenotomy” effect. Five and two tenth grams was the 
largest weight of tissue removed in one sitting from a lower motor neuron tj'pe 
bladder with resultant incontinence. In the literature it is reported that up to 10 
grams of tissue have been resected. The paraplegic prostate is usuallj' small, not 
only because our patients are j'oung but also because of their testicular atrophy 
and, therefore, small multiple resections seem to be the safest method. 

Although resection has been recommended along the entire circumference of 
the vesical neck, the majoritj'’ of the cases presented here underwent only resec¬ 
tion of the posterior vesical lip from approximately 3 to 9 o’clock, strictly adher¬ 
ing to the resection of muscle rather than prostatic tissue. In those cases W'hich 
do not respond to this method, the anterior vesical neck lip is attacked in w'hich 
striated muscles have been found. In 6 cases rnth longer motor neuron type blad¬ 
ders W'hich required repeated transurethral resections, a good balance was ob¬ 
tained by eventually confining the operation to the anterior lip. In each in- 
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stance striated muscle could be demonstrated in the resected specimen. We have 
not attacked the external urethral sphincter as indicated in the literature. 

We do not fully concur with the .statement that following transurethral resec¬ 
tion there is a definite decrease in the incidence of p 3 '^elonephritis. Irrespective of 
how a bladder becomes balanced, whether spontaneously or operatively, one 
cannot forecast the amount of renal damage caused bj’' vesico-ureteral reflux, cal- 
culosis, or other factors. Anj-^ balanced cord bladder can regress from apparently 
trivial causes such as a simple “cold,” any .systemic disease, following major 
surgeiy, or becoming bedfast for whatever cause may change the patient’s rou¬ 
tine. In table 3 the length of the time interval is .shown before regression set in, 
which requires surgeiy. One patient is tabulated whose upper motor neuron type 
bladder regressed onl}'- after 360 months. As can be also seen from table 3, only 

5 transurethral resections were performed within the first 6 months after injury, 
a viewpoint which we share with other authors that one should not operate before 

6 months or even a year or more after the injuiy. 

'We and others were unable to conBrm the statement that following trans¬ 
urethral resection urinary cultures become negative. 

Anesthesia was not necessaiy in most cases. Sodium pentothal was a very 
satisfactory anesthetic for patients with incomplete thoracic and lumbosacral 
lesions. However, in cases with cendcal lesions we prefer as routine spinal anes¬ 
thesia, in order to prevent the formidable paroxysmal hj'^pertension due to bladder 
distention. 

As has been pre^’iously mentioned, pudendal blocks are used also during the 
consei-vative management of upper motor neuron type bladders. Some observa¬ 
tions are worth mentioning such as that poor balance following transurethral re¬ 
section could be occasionally corrected with pudendal blocks, or that in some 
cases when pudendal blocks prior to transurethral resection failed, a good balance 
resulted from a pudendal block following the transurethral resection. One patient 
had a routine posterior vesical lip resection Avith a poor balance result. Pudendal 
blocks 3 delded good immediate but onl 3 ’- temporaiy results. Inasmuch as it did 
appear contra-mdicated to interfere Avith the patient’s erections b3’’ pudendal neu- 
rotom3'- a resection of the anterior Amsical neck lip Avas performed instead, Avith a 
resulting good bladder balance. Striated muscle fibers Avere demonstrated in the 
specimen. In yet another patient AAUth an upper motor neuron type bladder, 
pudendal blocks had an excellent but only temporaiy effect. This case Avas ideally 
suited for the cmcial test AA'hether a myrntomy”^ of the anterior lip alone could pro¬ 
duce a similar relaxing effect like a pudendal neurotomy; this Avas the case and 
again striated muscles Avere demonstrated in the resected tissue. Thus, the pe¬ 
ripheral intermption of the reflex arc Avith destruction of afferent and efferent 
fibers at their origin and ending in the muscle tissue proper ydelds a permanent 
result, not dissimilar to that obserAmd temporarily'' by' local anesthesia of the 
A'esical neck. 

Among the 17 poor results of our series, 8 could be attributed to the mental 
attitude of these patients. A careful analy'sis of the 8 cases revealed that Avith 
either additional transurethral resections or pudendal operations, good bladdei 
balance could haA-e been obtained had aa'c had the co-operation of these patients. 
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Another 2 poor results showed regeneration of fibers following neurotripsy. From 
the results of our other pudendal operations wc might assume that had neuroto¬ 
mies been performed these 2 cases may have had good permanent results. Another 
4 cases that had poor rcsidts were tetraplegies. These eases are a problem from 
the point of view of nursing care, abdominal spa-sticity preventing Credd, lack of 
strong uninhibited detrusor contractions in some casc.s, inability to use the hands 
for Credd, paroxysmal hypertension and/or a combination of these factors. An¬ 
other tetraplcgic patient since his fifth transurethral resection has developed n 
good reflex bladder that empties upon rectal stimulation. However, he is unable 
to perform the necessary stimidation. There remain 2 poor results that we arc 
unable to explain; both of these eases have been bedfast most of the time due to 
complications such ns dccubiti, spasticity, peno.scrotal fistulas. There remains, 
then, one patient with a fair result which followed a transurethral resection. The 
patient preferred a supmpubic catheter. However, another trni]surcthral resec¬ 
tion may have resulted in a balanced bladder. 

CONCLUSIONS ANn SUMMARY 

The therapy of neurogenic bladders depends on a neurophysiological and not 
only a mechanical concept. 

The choice of therapy is logically simplified if a classification bn.sod tipon neu¬ 
rological and functional considerations (Bors) is applied. 

The conservative first phase of therapy is alike in all cases whether they have 
upper or lower motor neuron lesions; any surgical inten ention to correct bladder 
balance should bo delayed until—at least—(i months after injury. During the 
conseiwative period pudendal blocks can be used in cases with upper motor neu¬ 
ron typo bladders. 

When conservative therapy fails the following choice of procedure is advocated: 
for cases with a lower motor type bladder, transnrctbral resection is the only 
correct method. In cases with an upper motor neuron tj'pe bladder, transurethral 
resection should be done first it the patient has erections rather than to interrupt 
the pudendal nerves, while in the absence of erection this order is reversed and a 
neurotomy should precede the transurethral resection. Should the transurethral 
resection (especially' the anterior lip) fail in a case which lias erections but S'hould 
pudendal nen'o anesthesia be still—though temporarily—effective, severance of 
the nerves is indicated. If after a subarachnoid alcohol injection a poor bladder 
balance results, transurethral resection is the method of choice as in any other 
case with a lower motor neuron lesion. 

One hundred and fifty-one (17 per cent) of the 905 patients required a transu- 
lethral resection during a period of 7 years of observation. 

One hundred and fifty-one (139 traumatic and 12 nontraumatic) patients had 
228 resections with and without additional procedures. Eighty-eight per cent 
had good results, 1 per cent had fair results, and 11 per cent had poor results. 

One hundred and thirty-nine patients with traumatic lesions had transurethral 
resections with and without additional procedures. Eighty-eight per cent had 
good results, 1 per cent had fair results and 11 per cent had poor results. 

One hundred and nine patients with traumatic lesions underwent transure- 
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thral resections onl 3 ^ Ninety-one per cent had good results and 9 per cent had 
poor results. 

Seventy-nine patients with traumatic lesions and upper motor neuron type 
bladders underwent transurethral resections onty. Ninety^ per cent had good re¬ 
sults and 10 per cent had poor results. 

Thirty'- patients Avith traumatic lesions and lower motor neuron ty'pe bladders 
underwent transurethral resections only. Ninety'-three per cent had good results 
and 7 per cent had poor results. 

Fifteen patients AA'ith traumatic lesion and a combination of subarachnoid alco¬ 
hol blocks Avith transurethral resections had 80 per cent good results, 7 per cent 
fair results, and 13 per cent poor results. 

Fifteen patients AA'ith traumatic lesions Avho underwent transurethral resec¬ 
tions and pudendal operations had 80 per cent good results and 20 per cent poor 
results. 

TAA'eh'e patients AA'ith nontraumatic lesions had transurethral resections AAuth 
and AA'ithout additional procedures. Eighty'-three per cent had good results and 
seA'enteen per cent had poor results. 

The causes of failures are anatyzed. 

The results are discussed. 
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MUCINOUS ADENOCARCINOMA OF THE URACHUS: REVIEW OF 
THE LITERATURE AND REPORT OF A CASE 

FRED K. GARVEY and WILLIAM E. NUNNERY 

From (he Department of Urology, Boxoman Gray School of Mcilichic of H'fiA-c Forest College, 

IVirxston-Saiexu, N. C. 

The first descriptions of mucin-secreting adenocarcinomas occurring in the 
bladder apex or supravesical region Avere recorded in the latter portion of the 
nineteenth century. Unfortunate^^ hoAA'eA-er, the accounts Avere vague and 
poorly documented, and one can only guess at the true nature of these tumors. 
In 1930 R. Campbell Begg published a comprehensiA'c and critical survey of the 
existing literature on neoplasms of the urachus, paying especial attention to the 
mucin-producing type; this surAmy listed 18 published case reports of mucinous 
adenocarcinomas of the urachus. 

After a careful stud 3 ’^ of the literature on the subject Ave have found 49 his¬ 
tologically proAmn cases reported to date, not including the present case. 

EMBRYOLOGY AND ANATOMY OF THE URACHUS 

The embryology and anatomj'^ of the cloaca, bladder and urachus have been 
described in detail by Keibel and Mall and by Begg. 

On the basis of careful gross and microscopic examinations of 70 random speci¬ 
mens, Begg described the urachus as a musculofibrous tube that varies in length 
from 3 to 10 cm., aA'^eraghig 5 cm. (fig. 1). At its vesical termination its greatest 
diameter maj’’ reach 8 mm., Avhilc the apex is usually 1 to 2 mm. in diameter. 
The urachus is invested by a thin sheath of fine connective tissue Avhich is sur¬ 
rounded bj'- fine areolar tissue, probablj’’ derived from the fascia transversalis. 
The muscular component consists of interlocking bundles of unstriped muscle. 
Inside the smooth muscle sheath and resting upon it there is a la}^!’ of dense, 
fibrous connectiAm tissue. The lumen is lined Iw poorlj" differentiated transitional 
cell epithelium, Avhich Amries in depth from place to place. In some areas it is 
onlj'^ 2 to 4 cells deep, Avhile in others the epithelium maj" cntirelj’’ obliterate the 
lumen. Begg maintains that the epithelial cord of the urachus neA^er undergoes 
obliteration, though he admits that the lumen maj'- become impatent as the 
result of epithelial proliferation or inspissated masses of cellular debris. In 33.3 
per cent of the specimens examined b 3 '^ Begg, the urachal lumen Avas continuous 
AAuth the interior of the bladder; in the remaining cases the lumen stopped at 
about the leA'el of the A'esical submucosa. 

Representati\m cross sections of the urachus, Avhen AueAved through the micro¬ 
scope, rcAmal irregular islets of increased epithelial actiAuty. In some areas, the 
lining eells inAmde the subepithelial fibrous tissue and form cell nests, some of 
Avhich eAmntually become C 3 ’^stic epithelial-lined spaces. This process is par¬ 
ticularly characteristic of the region of the urachoA'^esical junction, Avdiere, on 
occasion, these cell nests become quite numerous and form fibro-adenomas. 

Accepted for publication October 1, 1953. 
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TIIKOHinS OP i;tio!,ogy 

Numerous theories explaining tlic presence of mucin-secreting goblet cells in 
these urachal tumors have been set forth and vigoro\isly championed. None is 
satisfactory to explain the mucinous type of cells. 

DIAGSOSIS 

The symptoms depend to some extent on the location of the lesion—whether it 
is supravesical, intramural, or intramucosal, as first classified by Bcgg. As with 
other types of vesical neoplasms, silent hematuria is, by .all odds, the commonest 
and often the only symptom. The patient, however, may also complain of a 
tender suprapubic mass, dysuria, frequency, and pyniia—usually in that order 
of occurrence. In rare instances, masses of gelatinous mucin have been noted in 
the urine by the patient. In slightly more than 20 per cent of the collected cases, a 
tender suprapubic mass was found on physical examination, and in about half 
of these cases it was the only symptom. A purelj' supravesical tumor may first 
manifest itself in this way, and may invade the bladder rather late in the course 
of the disease. 

Direct visualization of the tumor through the cystoscope is possible except in 
those instances where the tumor is limited to the closed interior of a urachus that 
does not communicate with the bladder. Even in these cases indentation of the 
bladder dome is usually evident, suggesting pressure from without. The lesion, 
when visible, is usually described as a low, flat, clearly demarcated, reddish 
purple mass with an irregularly bosselated surface. This classic appearance, we 
feel, is probably encountered but rarely. Far more often, a ragged, poorly outlined 
papillary mass of friable pink tissue is found. The periphery may merge impercep¬ 
tibly into edematous and hemorrhagic bladder epithelium. Some lesions appear 
only as areas of ulceration covered by a greyish yellow, friable membrane and 
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described in detail by Keibel and Mall atrd ly Begg. 

On the basis of careful gross and microscopic examinations of 70 random speci¬ 
mens, Begg described the urachus as a musculofilrrous tube that varies in length 
from 3 to 10 cm., averagmg 5 cm. (fig. 1). At its vesical termination its greatest 
diameter may reach 8 mm., while the apex is usually 1 to 2 mm. in diameter. 
The urachus is invested b}* a thin sheath of fine connectir'e tissue which is sur¬ 
rounded ly fine areolar tissue, probabfy derived from the fascia transversalis. 
The muscular componeirt consists of interlocking bundles of irnstriped muscle. 
Inside the smooth muscle sheath and resting upon it there is a layer of dense, 
fibrous connective tissue. The lumen is lined bj' poorly differentiated transitional 
cell epithelium, which varies in depth from place to place. In some areas it is 
onlj’- 2 to 4 cells deep, while in others tlie epithelium maj'^ entirely obliterate the 
lumen. Begg maintains that the epithelial cord of the urachus never undergoes 
obliteration, though he admits that the lumen maj’’ become impatent as the 
result of epithelial proliferation or inspissated masses of cellular debris. In 33.3 
per cent of the specimens examined ly Begg, the urachal lumen ivas continuous 
with the interior of the bladder; in the remaining cases the lumen stopped at 
about the level of the vesical submucosa. 

Representative cross sections of the urachus, when viewed through the micro¬ 
scope, reveal irregular islets of increased epithelial activit 3 L In some areas, the 
lining cells invade the subepithelial fibrous tissue and form cell nests, some of 
uUich eventuall 3 '^ become cystic epithelial-lined spaces. This process is pai- 
ticularly characteristic of the region of the urachovesical junction, where, on 
occasion, these cell nests become quite numerous and form fibro-adenomas. 
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Fio. 2. Cystogrftni in anteroposterior ami oblique views, slio\\inR lillinp tlrfcct at vesica 
apex. 

right ot the midlino of about 0 weeks’ duration. About one week previously he 
noticed painless hematuria; otherwise, there were no urinary symptoms. In 1939 
a transurethral prostatic resection for vesical neck contracture had been done 
with complete and lasting results. 

The only abnormal finding on general examination vas an area of tenderness 
and an irregular, i-ounded mass measuring approximately 7 to 8 cm. in diameter 
in the lower abdomen just to the right of the midlino. 

Accessory clinical findings were; hemoglobin, 12.2 gm.; red blood cells 4,010; 
000; white blood cells 8,400 with a normal differential. The urinalysis showed 
cloudy, yellow urine; acid reaction; specific gravity, 1.017; albumin, 1 plus; 
sugar, negative; and microscopically it was loaded with white blood cells and 
only 3 to 5 red blood cells. A culture showed no growth of organisms. The non¬ 
protein nitrogen was 37 mg. per cent. The phenolsulfonphthaloin showed 60 
per cent excretion in 2 hours. The chest film and elcctrocaidiogiam were essen¬ 
tially normal. An excretory urogram showed a noiTnal upper urinary tvact. 

A cystogram showed what appeared to be a rather large diverticulum ex¬ 
tending from the dome of the bladder superiorly, and to the left. A large filling 
defect was noted in the interior of the so-called diverticulum, extending into the 
dome of the bladder (fig. 2). 

On the third hospital day, under spinal anesthesia supplemented with sodium 
pentothal and curare, a low raidline abdominal incision was made, exposing the 
space of Retzius and the dome of the bladder. The incision was extended supe¬ 
riorly to encircle and include the umbilicus. The tumor mass was conical in shape, 
somewhat iriegular in outline, and hard in consistency. It extended to within 2 
to 3 cm. of the umbilicus, and was firmy attached to the transversalis fascia, the 
peritoneum, and portions of the posterior rectus sheath. The peritoneum superior 
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to the upper extremitj' of the tumor was opened, and was found to be involved 
in the process also. The tumor mass was widel}’’ excised superiorly, to include a 
large margin of the peritoneum, transversalis fascia, and rectus sheath. The 
mass was then dissected interiorly and freed, and a large cuff of the bladder, 
approximately 2 cm. in diameter, was removed from the bladder dome at the 
margin of the tumor. The abdomen Avas carefully palpated for frank metastases 
and enlarged intra-abdominal Ij'^mph nodes. None was found. The large defect 
in the peritoneum was then closed with some difficulty. 

Except for a wound separation from vomiting on the fifth postoperative day, 
the convalescence was normal, and the patient was discharged on the seven¬ 
teenth postoperatNe daj’’. Abiding easili"^ per urethram. 

The pathologist’s report on the specimen removed at operation AA’as as folloAvs; 

“The specimen submitted (fig. 3) consists of a large, someAvhat ovoid mass of 
rubbery, grayish purple tissue Avhich is almost completely enclosed in a smooth, 
serosal membrane. Beneath the serosal membrane there bulge irregular nodular 
masses and cystic spaces AA'hich appear to contain mucinous material. On viewing 
the inferior surface of the specimen, one sees that it has been remoA'^ed from some 
holloAv viscus, and the cut surface encloses a muscular Avail upon Avhich is super¬ 
imposed a A'clA’^ety mucosa that is raised in irregular, branching folds and is gray¬ 
ish tan in color. There is a small stoma on the mucosal surface, through Avhich 
project ragged and irregular necrotic strands of tissue and from Avhich oozes a 
sticky, gelatinous material. Gross sections through the structure reveal the in¬ 
terior to be almost completely occupied by a grayish yellow, necrotic mass of 
papilliferous tissue Avhich is embedded in a clear, gelatinous material. At seA'^eral 
points in the muscular Avail of the specimen there are rounded cystic spaces 
AAdiich contain a gelatinous substance. Some of these spaces are seen to be inAmd- 
ing the muscularis and to have penetrated beyond it into the superficial adipose 
tissue. 

“Microscopic examinations (fig. 4) shoAV a dense fibromirscular stroma Avhich 
encloses large and small irregular cystic spaces containing a material that stains 



Fig. 3. Specimen removed at operation. Glistening mucin covers cut surface of tumor 
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Fig. -4. A, low pow'cr view of area of transition between normal vesical cj)ithclium and 
tumor. B, oil immersion view of alveolar epithelium. Note mucin-laden poblct cells and 
nuclear at\ pism 

a pale lavender color. Projecting into these cystic spaces are irregular fronds 
consisting of a thin, fibrous core upon which are superimposed a tall columnar 
epithelium, between the cells of which there are interspersed ntimerous goblet 
cells. The columnar epithelial cells tend to vary markedly in size, shape and 
staining reaction, the nuclei of many of them being hyperchromatic. Numerous 
mitotic figures are seen. In some of the cystic spaces the mucinous content has 
so distended the interior that the epithelial cells are flattened, many being 
neciotic and atrophic. Many of these primitive gland-like structures are seen 
at the periphery of this specimen, having completely penetrated the muscular 
vail, and are located in the surrounding fibro-adipose tissue. On some of the 
sections, transitional cell epithelium is seen. This gradually merges into a tall 
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columnar, cylindrical epithelium, which rises in fronds, forming numerous wavy 
and delicate papillae. Beneath the transitional epithelium there are numerous 
collections of mononuclear leukocytes. In other areas there is marked edema and 
desquamation of the transitional epithelium and of the wildly disordered colum¬ 
nar epithelium. 

“Final diagnosis (Dr. C. C. Carpenter): Mucinous adenocarcinoma developing 
in the embryonic remnants of the urachus.” 

The patient has been followed at regular intervals since discharge, and appears 
to be doing well. Repeated cystoscopies have shown no evidence of intracystic 
recurrence. The wound has healed well, and there is no sign of a local recurrence. 

SUMMARY 

The natural history of mucinous adenocarcinoma of the urachus is reviewed, 
and the clinical and pathologic findings are discussed. 

A case is added to the 49 previously reported cases. 

CONCLUSION 

It is well nigh certain that the handful of reported cases does not truly re¬ 
flect the actual incidence of mucinous adenocarcinoma of the urachus. Further¬ 
more, the dearth of clinical information relative to the known cases allows no con¬ 
clusions as to their relative malignancy, the site of metastases and the rapidity of 
their occurrence, the radiosensitivity of the tumors, or the prognosis. It cannot 
be too strongly urged that all cases which are recognized be carefully studied and 
diligently followed in order that the meager store of knowledge concerning these 
tumors may be increased. 
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Postoperatn 0 iiiethial stiidure tontinucb to be tioublcbome following tians- 
uiethial lescction, altliough its, frciiucncy of occnncnco has climinibhed shaiply 
since the oaily days of this opciation Most sliittiircs occui in the pcndulons 
or scrotal poitioiib of the nictlna and they usually aic tough, riihheiy, icsilieiit 
and respond pooily to dilatation The most common site of stiictinc is the 
penosoiotal junttion. 

The pimcipal cause of postopciatue stnctuies is now gcncially agieed to he 
trauma to the uiotlna fiom instiumcnts which aie of too laigc caliber to ho 
admitted easily by the uiethia Other possible etiologic factois include nutation 
fiom the uiethral cathetei, postoperatnc urethiitis, tiauma to the uiethra at 
the point of junction of its moiahlc and fixed poitions (ponosciotal junction) 
fiom the up-and-down and side-to side motion of the lesci tobiopo (Stratte and 
Stratte), excessive heat gcneiated m the sheath of the icscctobtopc, if the clcctio- 
urcthrotomc is used, and a jiiotiactcd peiiod of opciation 
Uiethral stricUiio can he picicntcd hj’ employing either poimeal uicthiotomy 
01 a small losectoscope (24F or smaller) if the urcthia is too small to accommo¬ 
date a lesectoscope of standaid si/e Pciincal uiothrotomy takes adiaiitagc of 
the fact that the bulbous uiethra is the poition of the uiethia with the greatest 
caliber Introduction of the lesectoscope thioiigh an cxteiiial uiethiotomy 
boutomiieic,t as suggested by Cabot and by Thompson and brought into favoi 
by Nesbit, by-passes the nanowci poitions of the uiethia Nesbit advised ex¬ 
ternal uiethiotomy oi use of a small lesectoscope in eieiy case in which a 30F 
calibei steel sound “fails literally to diop into the uiethia ’’ In his expeueiice, 
such a situation is present in approximately 20 per cent of patients who aie 
subjected to tiaiisurethial lesectioii 

As mentioned pieiiously, the incidence of stiictuie following tiaiisuicthial 
losection has declined sharply since the early days of the opciation Tins is the 
lesiilt of such factors as impioved suigical techiuquo and iiistmmoiitb, modem 
ehemotheiapy and antibiotics and better knowledge of, and lespect for, the 
uiethra on the part of the surgeon Nevertheless, a substantial iiiimbei of post¬ 
operative uiethral stiictiires still is seen It is leasonably ceitain, also, that foi 


meeting ot tUe Amonoan Association of Genito- 
the ® ^ ^ Tiie complete paper is printed 

1 ThTj?. "a ‘he Avierican Usoctat.oa of Gemto U, inary Lrgeons. 
t IhiB procedure was also described in 1902 bj Wishard 
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Fig. 1. Otis diagnostic bulbs (bougie i boule) 

every patient with such a stricture who presents himself for treatment, there is 
probably another patient, the caliber of whose stricture i.s sufficiently large 
(16 to 18F or larger) so that he voids reasonably well and is satisfied with the 
result; if such patients should require a further transurethral procedure, however, 
the stricture would greatly complicate treatment. Causes of most postoperative 
strictures today, we believe, are two: first, but probably of least importance, is 
inaccurate preoperative calibration of the urethra; second is the surgeon’s hesi¬ 
tation to stop and do external urethrotomj' when it is indicated. 

Regarding preoperative calibration of the urethra, it is our opinion that mini¬ 
mal urethral narrowing at times may not be appreciated with steel sounds. 
Too often, in borderline cases, it is difficult to decide whether the sound actually 
dropped in of its own weight or was helped a little. More accurate calibration of 
of the urethra is possible with the Otis metal bulbs (bougie a boule; fig. 1). With 
these bulbs it is possible to detect minimal narrowing from the bulb to the ure¬ 
thral meatus, and in addition, to detcnnine the exact location and length of the 
narrowed portion; this information is almost impossible to obtain accurately 
with steel sounds. The slightest “jump” of the bulb, either on introduction or 
withdrawal, indicates a definite point of narrou’ing. Such a slight jump u'hen 
using only the 30F bulb is not infrequently encountered and probably would be 
unnoticed with a sound. We are convinced that this is the ty'pe of case in which 
so often the resectoscope passes easily', ymt becomes snug in the urethra during 
operation. 

The hesitation of the surgeon to employ' external urethrotomy' when it is 
indicated stems from the fact that he is anxious to get on with the operation; 
he dislikes to stop and lose part of the time during which the anesthesia can be 
expected to last. Ten to twenty' minutes, or more, may' easily be lost with this 
procedure, depending on such factors as whether or not the perineum already 
has been prepared, the availability' of the necessary instruments, the training 
and adeptness of the operating personnel, as well as the familiarity' of the surgeon 
with the procedure. These factors, coupled with the slightly' lengthened stay in 
the hospital and the occasional perineal fistula which may' persist for two or three 
weeks, make the surgeon hesitant to use the procedure, especially' in borderline 
cases. 

It would seem, therefore, that if some .simpler, safer and less time-consuming 
procedure could be devised which would oi'ercome this troublesome problem, it 
would be a boon to both patient and surgeon. ^Ve believe that preliminary in¬ 
ternal urethrotomy' may' be the answer to this problem. 
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Tig 2 Oha «tcU\totomo, sltaiftht model Tip of iiistrumont is cnuippod with screw 
threads for Attachment to fihform guide if desired In illustration, smaii metal tip lias been 
screwed on so that instrument can bo used without filiform 



Tin 3 Maisoniiciuo urethrotome Note screw threads on tip of urethrotome for attach 
nieiit to filiform guide 

lOTEhNAL ttULTHItOTOttV PUEUMIX \UY TO TIi tN’SUIlETlII! \.L IILSECTIOX 

Iiitomal urctliiotomy prchmiiiaiy to transurethral resection was suggested 
to the seniot authot (Emmett) by Dr. Harold MeDoiiald of Atlanta, Gcoigia 
s\ho has been using this pioecdure successfully for several years. Also, White 
and Berry, of Kingston, Ontniio, reported use of this pioecdure m lO-lO. Our 
object heio is simply to leport our oxperienee uilli the pioecdure dining the 
past year Sufficient time has not elapsed to enable us to make a iinal evaluation 
but we have been pleased with out results. 

Choice of trcaiment —We have employed the Otis uiethiotomo (straight model; 
fig. 2) foi several reasons It was designed piincipally foi the cutting of stiicturcs 
of large caliboi. In its contraetod state it is of IGF caliber and can he espanded 
(like a Kollmaiin ddatoi) so that it can cut as high ns 45F. AVhen the .straight 
model is used there is minimal dangci of the instnimont’s entering tlie mem¬ 
branous urethra, W’heie it could cut the exteinal sphmctoi. The cuivcd model 
would tend to engage the membranous uicthia, endangeimg the external sphinc¬ 
ter. Inasmuch as practically all iiaiiow poitions which rcqiiiie cutting aie in the 
pendulous or sciotal iiiethia, the instnimcnt is ideal foi our purpose Fiiithcr 
protection against cutting the external sphiiictci is provided by the fact that 
the knife blade docs not lise out of its slot until it has been withdrawn about 
2 cm from the tip of the iiistiument Also, the cutting is done “on withdrawal” 
of the knife rather than when foicc is excited in the opposite dnection, as with 
the Maisomieiive instrument (fig. 3) We have been moic pleased mtli the cold 
cutting blade than with the high-fiequency cun cut ns, in oiii experience, often 
aftei internal uiethiotomy with the Riba electiotome, the uiethra immediately 
contracts oi goes into spasm, making introduction of iiistuimcnts most difficult. 

Technique The technique of the proccduie is simple, but it leqiiiies accu- 
lacj and scrupulous attention to detail As was mentioned, the fiist step is caie- 
ful calibration of the uiethra with the Otis bulbs (fig 1). The urethra is cali¬ 
brated up to and including 30F. Any nan owing of the meatus oi fossa naviciilaiis 
IS corrected by geneious meatotomy. m which the floor of the fossa is cut Foi- 
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lowing this, calibration is continued. No attempt is made to pass the bulb beyond 
the bulbous urethra into the membranous urethra. Aity evidence of narrowing, 
including even the slightest jump Avith the 30F bulb, is regarded as indication 
for urethrotom 3 ^ 

The Otis urethrotome is then inserted into the urethra in its closed condition, 
with the dial and knife slot pointing upward (12 o’clock position of the urethra). 
The instrument is passed lightlj’’ until the tip rests in the Irulbous urethra. The 
object is to make a clean, linear cut in the roof of the urethra to 36F, without 
avulsing or stretching the urethra. To do this, the instrument is expanded slowly 
and carefully’- until it is just comfortablj' snug, following which the knife is with- 
dravm through the length of the urethra with a brisk, determined motion, so 
that it will cut cleanlj'. Explanation of Avhj'^ too much cutting docs not result 
will be made a few lines farther on. If this cut was of less than 36F, the blades 
are closed, the knife is returned to the “home” position and the procedure is re¬ 
peated until the final cut has been made with the urethrotome blades expanded 
to 36F, as shown on the calibrated dial. In most cases, this is accomplished in 
one to three maneuvers. All cuts should be made with the knife at the 12 o’clock 
position, in the hope that the cut maj'^ be in the septum and that the paired bodies 
of erectile tissue of the corpora cavernosa penis maj" be avoided. Care must be 
taken not to overstretch the urethra bj' e.xpanding the blades of the urethrotome; 
otherwise the same trauma would occur as that which occurs with the forcing 
of too large instruments through the urethra. Following the urethrotomy a SOF 
sound is passed into the bladder to evaluate the membranous and prostatic 
urethra. The resectoscope is then passed. 

After the resection has been completed, "we leave a 26F two-way irrigating 
Folej^ bag catheter indwelling for 48 to 72 hours. This is to allow the incision in 
the urethra to seal over and partial^ heal, before the patient voids through it. 
This procedure, plus administration of antibiotics (penicillin and streptomycin) 
24 to 48 hours before, and for 4 to 6 daj's after operation, we believe has, been 
important in prevention of febrile reactions. We have been most pleased with 
the ease of movement of the resectoscope in the urethra throughout the opera¬ 
tion following urethrotomy. As every transurethral surgeon well knows, there is 
nothiirg that so contributes to the ease of resection as an adequate urethra and 
a freety moving resectoscope. 

Regarding healing of the urethrotomy incision, rve agree with the opinion of 
"^Tiite and Berry that, in the abserrce of postoperative sounding, the incision 
probabl}’^ heals in such a manner' that the original caliber of the urethra is re¬ 
stored. Prolorrged periods of use of large, indAvelling catheters, or postoperatrve 
periodic use of large sounds, may result irr a urethra of larger caliber. 

EXPERIENCE AVITH INTERNAL URETHROTOMY 

In the past j'^ear (since May 1, 1952) internal urethrotomj'’ with the Otis 
urethrotome has been done b}"^ the senior author (Emmett) in 59 cases. In 50 of 
these the procedure was done preliminary to transurethral prostatic resection, 
Avhich represents an incidence of approximately 20 per cent of the transurethral 
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lesectious pwtoimccl bj the author duiinR the peiiocl designated In 3 cases it 
was done pichminaiy to tiansmetlnal icmoial of a ccsual tumor In the le- 
inannng 0 cases* the urethrotomj was performed as tieatment of bona hdc 
urethial stnctuie 


PIPT\-THREE CASES I\ WHICH IXTritN VI. Ultt THROrOMI W \S DONE I'RLMMINAla 
TO A TIUNSUUITHlUD bUItOICVI. ritOCLDHRI 


\s has been mentioned in this paper, theic is no agieemont as to tlio distnvc- 
tion between a bona fide stricture and a small normal uiethra Foi claiity we 
have made the following arbitrarv definitions If the calibci of the iirethia is 
2br 01 largci, and it there is no history of previous disease or trauma which 
might have caused stnctuie, we have classified the urethra ns a small normal one 
On the othei hand, if the cahbci of the urethra is 2ir oi smaller, or if Iheic is 
a definite histoiy of picvious urethiitis oi tiaiima which could hnio caused 
stricture, cither oi both, we have classified the uiethra ns one in winch there is 
a stnctuie On the above basis, of the 53 iiicthr.is, 37 wcic classified as small 
noimal and 16 woio said to be stiicturcd 
Four of the 53 cases leqiiiie some individual cvplanation In 2 cases, a 30F 
bulb seemed to pass ficcly, jet the rescctosiope became a little snug aftci the 
lesoction had piogrcssed foi a few minutes, Ihcrcfoie, the lescctosiope was willi- 
dravvii and urethrotomj was clone, cutting to30F In 1 of the 2 cases, the icsccto 
scope moved freely during the icmamdci of the opcintion In the othei, it again 
became shghtlj' snug near the end of the opoiation tVe feel that piobablj’ we 
were a little inaccuiatc m cahbiation m these lascs Iho othei 2 cases of the I 
which lequire esplaiiation weie as follows In 1, the uiethia was cut before 
opeiation (at the penosciotal junition) from 2t) to SiF, following which a 30F 
bulb passed easily and the lesectoscopc passed casilv In spite of tins, the re- 
sectoscope became a little snug towaid the end of the opoiation but not enough 
to require furthei uietlnotomj In the other case, the uiethra was cut fiom 24 
to 34r, m spite of which the rescctoscopo boi amc so snug in the coin sc of the 
operation that it was removed and the uictliia was cut to 3CF Following this, 
the lesectoscopc moved fioelj throughout the entne opeiation (We now cut the 
urcthia m all cases to at least 36? ) 

We have encountered no tioiiblcsome bleeding fiom iiiethiotomj Duimg 
resection the pressure from the sheath of the icscctostopo apparently has been 
sufficient to contiol bleeding, as has the picscnce of the 26r mdwelhiig bag 
catheter, postoperativelv In only 1 case did wo find it neccssaiy to put a com- 
piession bandage on the penis to mnhe piessiire against the cathetei and in this 
case the bleeding w as not CNcessiv e We have not observ'ecl pain or discomfoi t 
as a result of the piocediire 

We hav e noted no iiiciease in the incidence oi sev'eiity of postoperative febiile 
reactions This no doubt is paitially attiibutable to oui routine use of antibiotics, 
which was prevaously described Another factor maj' be the two way niigatmg 


Kni winch urethrotomv was done foi stricture will not he discussed here, 

complete article published m the Transachom of (he 
Arne] lean Associalion of Genito Unnanj Surgeons^ 1953 
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Foley bag ind^Yelling catheter, our use of which also has been described; it may 
minimize the possibility of absorption into the general circulation during voiding. 

Patients usually are allowed to leave Rochester on the twelfth to fourteenth 
postoperative day. In each case, 2 daj'^s before their departure, we have passed 
a 26 or 28F sound and, in eveiy case, the sound has passed easily and freely. 
A 30F sound has not been used, to avoid unnecessary discomfort to the patient. 

Late results and complications .—Inasmuch as all of the patients concerned in 
this report have been operated on in the course of the past year (since May 1, 
1952), long-term follow-up has not been possible. In our experience, however, 
most postoperative strictures become apparent within six months; hence, this 
preliminary report may have more significance thair would appear from a cursory 
survey. Patients who live near Rochester have been asked to return periodically 
for urethral calibration. Letters have been written to the remaining patients and 
their ph 3 ’’sicians, requesting that calibration be carried out at home. We soon 
learned that patients who are having no trouble voiding are not anxious to sub¬ 
mit to the discomfort, even if onl.v minimal, of having a sound passed through 
the urethra. For this reason our follow-up response has not been as prompt as we 
would like it to be. In spite of this, we have been able to secure results of follow-up 
studj’’ on 24 of the 53 patients; 10 returned to the clinic, while 14 were examined 
by their home physicians. Of these 24 cases, 11 represent a follow-up period of 
six to ten months; 7 represent a follow-up period of three to six months; 3 repre¬ 
sent a follow-up period of two to three months, while in 3, the follow-up period 
was less than two months. 

Before we give the results of this studjq however, we wish to report that none 
of the 53 patients has written complaining of anj' difficulty with the urinary 
stream. Metal Van Buren sounds, caliljer 20 or 28F, have been passed through 
the urethras of all 24 who have been followed and in onlj^ 1 was any evidence of 
urethral narrowing found. Larger sounds were not passed because of discomfort 
to unanesthetized patients. We have emplo.yed sounds rather than diagnostic 
bulbs in order that the prostatic urethra and vesical neck could be calibrated 
at the same procedure. In the cases in Avhich we ourselves have been able to 
make the re-examination, we have been impressed with the adequac.y of the 
urethra. 

We have been especiallj^ interested to know whether an}’' late manifestations 
of fever or sepsis are likety to occur as a result of this procedure. As far as we can 
determine, only 1 patient has had a delajmd febrile reaction. This was a man who 
had an extensive infiltrating carcinoma of the bladder for which, on maiy occa¬ 
sions, he had received transurethral fulguration and radon seeds had been im¬ 
planted. As a result of this instrumentation, a dense stricture of approximately 
caliber 16F had developed at the penoscrotal junction. For the purpose of insert¬ 
ing an instrament for fulguration of a recurrent tumor, internal urethrotomy 
was done. The catheter, however, was left in place for onl}" 2 days. This prob¬ 
ably Avas not sufficiently long because after he had returned home he was ill m 
a hospital for tAvo to three Aveeks Avith recurring feAmr. There Avere no localizing 
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signs, ho\\e\ci, and the fc\ei giadnallj’ subsided We now would lical such a 
patient iii our loutino maniiei, using antibiotics and an indwelling cathetei 
These measuics, wo belicie, would Inie pieieiitod the complication 
Although we hare had no serious complications in oui past jeai’s cxpeiicmc 
with intcinal uiotluotomi, we feel certiiii that sooner or latei we will cncountoi 
some troublesome complications such ns bleeding, infection, oi c\cn sepsis 
Novel thelcss, wo also me of the opinion that, withcaieful technique and attention 
to details, complications should be minimal and should not seiiously detiact 
from the groat advantages of the procedure 

rvsi iiisToni or iviiuwL uurTiniOTOvii 

The past historj of internal uicthiotomj (done chieflj foi iirethial stiictuie) 
IS most interest nig in the evaluation of its modern lev ivnl A summaiv of this is 
included m the unabridged article * 


SUVIVI Vin \\D COMVII NT 


Theie me two impoitant indications for iiitciiul iiiethrotom} 1) the piescnce 
of resilient strictuies, cspcciallv those of the pcndnloiis and sciotal uiethia, 
which will not permit adotiuato dilatation,f and 2) the need to enlarge the pendu¬ 
lous and scrotal uiothia (either a small "iioimal” iircthia or doriiiito stiictuio) 
to permit the passage of Imge opciatuig instruments, such as the lesectosiope 
and the hthotrite, without the production of subsec|iiciit postopcrativ o strictuie 
We behove it possible that iiitoiiial uiethiotomy may graduallj replace perineal 
uiethiotomy when traiisuicthral resection must be peifoimed through a uicthia 
of small caliber Whethci oi not this prediction is sustained will depend laigolv 
on cate and scrupulous adheioiico to details by the suigcoii, to picv ent uiitowaid 
complications It must be rememboicd that, by iiitoiiial uiethiotomy, an open¬ 
ing may be made into large v cnous channels such as those of ciectile tissue, poi- 
mitting even more ready access of foieigii matciinl and infection into the geneial 
cnculation than does the prostatic capsule duiing tiaiisurethial lescction Be 
cause of this, the same piecautions shown to be effective m transiiicthial lesec- 
tion should be adheied to, iiamelj administration of antibiotics 2-1 to 48 hours 
befoic, and foi scveial dajs aftei, operation as well as adequate care devoted to 
diainage bj indwelling uiothral catheter foi at least foui days Such diaiiiage 
peimits the uiethial incision to seal ovci, and prevents the patient’s voiding 
into the geneial circulation via the cavernous tissue oi an unhealed urothia If 
such precautions aie sciupulouslj obseived, it is oui opinion that the pioceduie 
vv ill pi ov c to be of such minimal i isk that it may bo employed befoi e ti aiisui cthral 
lesection vvhenevei desnable Whethci or not furthei evpeiieiice, with benefit of 
modern technique and suitable piecautions, will enlaige the induations for the 
procedure in the presence of uiethral strictuie lemains to be seen 


ffeons rransncOoiis of the American Association of Gcnilo Urinaiy Sur 

t Full discussion of this Mill appear in the unabridged paper in the fransactions of the 

Amc, lean Association of Gcnilo Urinary Suiaeons 19S3 
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increased in size. Later, one of them underwent suppuration, ruptured sponta¬ 
neously, with the subsequent development of a urinary fistula on the ventral 
aspect of the penis. Following this, there had gradually developed through the 
urinary fistula a cauliflower-like ulcerative and proliferative lesion. A short time 
prior to admission he received 24 capsules of aureomycin. He noticed little or no 
impros'^ement from this therapy. At the time of admission he also complained of 
difficulty and discomfort on urination. He stated that most of the mine was 
passed through the urinary fistula. He had some fever during the present illness, 
but had no weight loss. At times there had been some bleeding from the lesion. 

Physical examination was essentially negative except for the following findings: 
On examination of the genitalia there was a cauliflower-like lesion on the A'ential 
aspect of the penis, measuring about 4 or 5 cm. in diametei. There was consider- 
able swelling of the entire penis in the neighbor-hood of this lesion, with numerous 
associated sinus tracts, all draining a thick, purulent exudate (fig. 1, A). The 
foreskin was not retractable; however-, thick pus exuded fr-om beneath the foie- 




Fig. 1. 4, penile lesion sho\Mng large venucous growth with numeious associated 
tracts B, penile lesion showing extension and penetration into corpus spongiosum] a 
cavernosum uiethrae 




Fig 2 I, sectioii of lesion shoeing thickened kcratotic stritificd squamous epithelium 
•\Mth downgrouth and occasional atjpical anaplastic cells iJ, section of lesion showing 
thickened ker itotic stratified squamous epithelium overlying chronic suppurative inflamma¬ 
tion 


skin and fiom the e\tei-nal urinary meatus The inguinal glands ttere barely 
palpable The blood count showed 4 20 led cells, 13,000 white cells, with a noimal 
differential Uimalysis showed 1 plus albumin, 10-15 led tells per high power 
field, 70 to 80 white cells per high power field Seiology was negative X-ray of 
the chest showed no abnormality 
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On admission to the urological section, a tentative diagnosis of carcinoma of 
the urethra and penis was made. On May 7, 1952, a suprapubic cystostomy was 
done, and a biopsy of the penile lesion was taken. Also at the time of cystostomy 
a small cauliflower-like lesion was removed from the vesical neck for biopsy. 
Postoperative course following cystostomy was uneventful. The biopsy report 
showed no evidence of carcinoma. All specimens showed condyloma. On June 3, 
1952, circumcision was performed with the electric cautery and all of the pro¬ 
liferating tissue was excised from the penis with the electrosurgical unit. At the 
time of this procedure it was evident that the condylomatous lesion had invaded 
the corpora cavernosa. At the time of this operation an inguinal lymph node was 
also removed for biopsy. Biopsy report showed tj-pical condjdomatous changes 
in the tissue removed from the penis. There was no evidence of malignancy in the 
biopsy report of the lymph node. These sections were reviewed bj'' the Armed 
Forces Institute of Pathology, and the report returned stated that the sections 
were tj’pical condjdomata and showed no evidence of malignancy. Sulfonamides 
and terramycin were given but apparently' had no effect on the condylomatous 
lesions. A course of fuadin was given, and this, likewise, produced no appreciable 
improvement. Podophydlin ointment was applied locally' and seemed to have 
little or no effect. 

Finally', after all of these conservati\'e measures had been of no help, it was 
decided that the only' course left that might cure this condition would be a sub¬ 
total amjjutation of the penis. This w'as done on September 24,1952. At the time 
of amputation several small condylomata presented in the stump of the urethra. 
These were electrocoagulated. The postoperative course was uneventful. On 
October 9, 1952, 18 through 24F sounds were passed easily' through the urethral 
stump. A Xo. 18 Foley' catheter was passed through the urethra into Ijladder and 
left indwelling. The .suprapubic catheter wms removed. The suprapubic sinus 
healed promptly'. The urethral catheter was then removed. The patient was able 
to void satisfactorily' with perfect control. The penile .stump was well healed and 
clean. He was di.scharged October 15, 1952. 

He was seen subsequently' on several occasions to dilate the urethral orifice. 
Approximately 3 months following discharge from the hospital it was noted that 
there was a recurrence of condy'loma surrounding the urethral opening on the 
amputation stump. He was re-admitted to the hospital on January 7, 1953; a 
spinal anesthetic was given, and the urethra inspected with a panendoscope. The 
urethra was filled completely' with condy'Iomata from the bladder neck to the 
external opening on the penile stump. The resectoscojre was introduced and the 
condy'Iomata were fulgurated completely'. An indwelling urethral catheter ivas 
inserted and allowed to remain in place for several day's. Upon removal of the 
catheter the patient was able to void well and had normal sphincter control. This 
time, following discharge from the hospital, there was considerably' more diffi¬ 
culty' dilating the external meatus. Within 3 months another recurrence 
of condy'loma developed in the vicinity of the urethral orifice. On April 15, 1953, 
the patient was given pentothal for anesthesia and the urethra was again inspec¬ 
ted with the panendoscope. The urethra was clean except for a few condylomata 
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within the distal 1-2 cm of the uiethia Those wore fulguiated as bofoie An 
indwoiling uiethial catheter remained in place for soioral daj's and was then 
lemovcd Upon lemoial of the catheter he \oided welt with normal contiol 
Ho was discharged fiom the hospitil April 22, 1053 Subsequently theie was 
marked contiacture of scar tissue suriounding the uicthial oiifice, producing a 
filifoim stiioture at this point lie was ic-admittcd to the hospital, and on May 
22, 1953, under pontothal anesthesia, the scai tissue was excised fiom the icgion 
of the uiethial oiitico and the uiothral slump was ficshened by excising a few 
mihmeteis fiom its margins The freshened uiethial mucosa was then sutuicd to 
fieshened skin edges of the penile stump A2-IF indwelling uiethial catheterwas 
mseited and remained in place foi one week hefoie removal One week following 
lemoval of the cathetei a 2Sr sound could bo inserted easily lie was discharged 
on lime 11, 1953 Ho had been seen on several occasions since that time A 28r 
sound can be introduced into the uicthra with cise, and thcie has been no evi¬ 
dence of recuircncc of condjlomafa 

SUVIMVUV 

A case of oxtonsiv e condj loma of the ui othra is pi esented The entire urethra, 
from the bladder neck to the external inmaij meatus, was involved Grossly, 
the lesion demonstrated marked invasive chaiaeteiistics, involving and dostioy- 
mg consideiablo portions of the coipoia cavernosa and coi])us spongiosum 
Miciosoopicallj, hovvovei, there was no evidence of malignanoj , soveial ade¬ 
quate biopsies showed a picture tjpical of condj loma accummatum Tins lesion 
was contiolled only after subtotal amputation of the penis and transuicthral 
fulguration of condjlomata m the remaining portion of the iiiethra 

Iheicisapauoity of lepoits of similai cases m the literature Hovvovei, urethral 
condjdomata aie probahh more common than those repoits would indicate 
This lesion should piobahlj’ alvvajs be considcicd when one encounters lecurient 
condylomata m the vicinity of the external urinary meatus and m cases of le- 
sistant so called nonspecific urethritis with persistent, puiulent uiethial dis¬ 
charge Earlier recogmtion and adequate ticatment might prev ent progression 
to the point observ ed m the case herein described 
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SURGICAL TREATMENT OF SEVERE LYMPHEDEMA OF PENIS 

P. A. jMORALES, J. J. O’CONNOR and S.' G. GORDON 

From the Dcparlmenl of Urology, New York University Post-Graduate Medical School and 
Fourth Surgical Division (Urology), Bellevue Hospital, New York, N. P. 

Lymphedema of the penis may develop as the result of chronic regional 
Ij'^mphatic obstruction following 1) granulomas such as chancroid, tuberculosis, 
syphilis, ] 3 "mphopathia venereum or granuloma inguinale, 2) removal of inguinal 
lymphatic glands or mutilating operations such as i.s reejuired for peri-urethral 
phlegmon, or 3) inflammation of the U’^mphatics.’’- Likewise, lymph stasis re¬ 
sulting from filarial infestation maj"- cause bi-awnj'^ edema of the penis of extensive 
proportions. 

Penile Umiphedema is usuallj'- seen in conjunction with a like process in the 
scrotum, but maj’’ however occur without involvement of the^.lattcr. Severe 
lymphedema (elephantiasis) produces not onlj’- a very unsightly deformity hut 
ma 3 ^ also become a source of extreme mental anguish when the afflicted per¬ 
son finds himself deprived of a normal sex life. 

The purpose of this paper is to report on an operative technique to correct 
the deformit 3 ’' in penile elephantiasis. We have performed the operation on 4 
patients with gratifying results. 

the patient under spinal anesthesia, the penis, scrotum, perineum, 
groins, lower quadrants of the abdomen and thighs are prepared surgically. A 
circular incision is made at the base of the penis and deepened down to Buck’s 
fascia (fig. 1, A). A longitudinal incision is then made along the dorsum of the 
penile shaft, extending from the circular incision to the tip of the prepuce. This 
is deepened through the h 3 "pertrophied skin and edematous subcutaneous tis¬ 
sue to Buck’s fascia (fig. 1, R). Theglans, which is usualU'^ embedded in the edem¬ 
atous mass, is exposed b 3 ' a dorsal .slit. Another’ circular incision is now made 
at the coronary sulcus 2 mm. proximal to the glans, leaving a cuff of coronal 
mucosa just wide enough to permit suturing of the graft (fig. 1, C). A wider 
cuff is avoided for this may later develop into an edematous ring and cause 
difficult 3 ’' during coitus. The diseased skin and subcutaneous tissue between the 
two circular incisions are then peeled from the underhung fascia, thus denuding 
the penis. Meticulous hemostasis is observed at this stage. 

A split-thickness graft (0.015-0.017 inches) is taken with the aid of a Padgett- 
Hood dermatome from one of the prepared thighs. This is wrapped snugly 
around the stripped penis and the excess portions trimmed. At each end, the 
graft is sutured to the adjacent skin and mucous membrane b 3 '^ mattress sutures 
using No. 00000 silk material, leaving the loose ends free (fig. 1, D, E). The graft 
is so placed that the opposite margins meet on the ventral surface where they 

Accepted for publication January 12, 1954. _ i . w R 
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880 



LYlirllEDCMA OF PENIS 


881 



Fig. 2. Applicjition of stent pressure dressing 


are approximated by silk mattress sutures (fig. F). Several stab openings are 
made in the graft to ensure drainage. 

A layer of vaseline gauze is applied to the grafted area, and a one ineh vaginal 
pack is then wrapped over this dressing. The loose ends of the sutures at each 
end of the graft are then tied together (fig. 2), thus providing a stent pressure 
dressing. 

If the scrotum is also involved in the elephantoid process, a plastic resection 
of the excess skin and subcutaneous tissue is made prior to the procedure on 
the penis. 

A I8F Foley catheter is placed in the urethra for the first 10 days. Adminis¬ 
tration of antibiotics is advisable. Ten milligrams of stilbestrol every 6 hours 
should be given during the first week in an attempt to prevent erections. Two 
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Fig. 3. Case 1. Severe Ij'inphedema of penis and sciotum. A, before opeiation. 5,9 
months after operation. 

per cent neomycin solution is applied to the dressing at intervals to minimize 
infection. 

The stent and dressings are removed in 10 da 3 's and if the tvoiind is dry and 
healed, the sutures are removed. 


CASE REPORTS 

Case 1. P. A., a 47 year old Puerto Rican, admitted to the Fourth Division 
UroIog 3 '- Service, Bellevue Hospital, tvas first seen Februaiy 20, 1953, complain¬ 
ing of swelling of the penis and scrotum for 2 years. During the past 10 years, 
he had also noted marked enlargement of his right lower extremit 3 ^ 

The scrotum was enlarged to about the size of a grape fruit. The skin was 
thick and coarse, with a wart-like surface. The penis was similarl 3 ’’ involved and 
measured 15 cm. in circumference (fig. 3, A). The glans was not visible but could 
be felt buried within the edematous mass. Several nocturnal searches for filarial 
parasites in the blood were negative. 

On INIarch 4, 1953, the greater part of the scrotal sac was extirpated, pre¬ 
serving the unaffected testicles, and leaving sufficient skin for a new scrotum. 
The diseased skin and subcutaneous tissue covering the penis were excised down 
to Buck’s fascia. The penile contents Avithin the fascia were normal in appear¬ 
ance. A split-thickness graft from the thigh Avas then applied to the denuded 
area. 

The dressings Avere soaked Avith 2 per cent neom 3 min solution dail 3 ^ On the 
tenth postoperatiA^e da3’-, the dressings Avere remoAmd and a 90 per cent take 
Avas observed. Both the penis and scrotum Avere restored to normal size. 

Microscopic sections of the remoAmd specimen reAmaled focal chronic in- 
flammator 3 '^ reaction, edema and fibrous thickening of the dermis and subcu¬ 
taneous tissue. Several foci of foreign body giant cell reaction Avere present. 

The last folloAV-up examination of this patient Avas 9 months after opera¬ 
tion. His genitalia AA^ere of normal size (fig. 3, B). The penile skin AA’as soft and 
easily stretched during erections. Sexual relations Avere completely satisfactory. 

Case 2. L. D., a 23 year old man. Aims admitted to the Fourth Dhdsion Urol¬ 
ogy Service, Bellevue Hospital on May 12,1953. He gave a history of intractable 
pruritus of the scrotum AA'hich had pei’sisted for 5 years despite Amrious dei- 
treatments. For the past 2 years, the penis had been progressively 
' \n size so that intromission Avas no longer possible. 
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Fig. 4. Case 2 Penile elephantiasis. A, bctorc operation. B, 0 months after operation- 
Note development of cuff of edematous tissue at corona. This is prevented hy excising 
as mucli of coronal mucosa ns possible. 

Examination diselosed a penis shaped like a howling jiin. The distal foiii- 
fifths e.xhibited a fiisifoim swelling while the base retained its normal propor¬ 
tions (fig. 4, ^1). The penis measured 17 cm. in eirenmference at its largest 
portion. The skin was thick and edematous, although fairly smooth on the sur¬ 
face. The scrotum was slightly enlarged and was covered by a chronic lichenified 
eczema. 

On May, 15, 1953, the lymphedematous penile skin and subcutaneous tissue 
were removed dotni to the fascial plane and a split-thickne.ss graft from the 
thigh applied to the raw area. The patient experienced episodes of painful 
priapism following operation despite 10 mg. stilbestrol every G houns. Daily 
soaks with neomycin solution were instituted. Upon removal of the dressings on 
the tenth day, the graft take was over 90 per cent. 

The removed specimen was 3.5 cm. thick at its widest point. Microscopic 
sections of the skin and subcutaneous tissue revealed a great proliferation of 
collagenic typo connective tissue. There were focal collections of lymphocytes 
in the dermis. The pathological diagnosis was chronic inflammatory reaction 
with fibrosis. 

The patient was last seen G months after operation. The penile shaft, ex¬ 
cept for a cuff of edematous tissue at the corona, was of normal size (fig. 4, B). 
The patient was completely satisfied with the results of the operation and reported 
he had been able to resume coitus. 

Case 3. J. M., a 71 year old man, admitted to the Fourth Division Urologj^ 
Service, Bellevue Hospital, complained of marked swelling of the penis and 
scrotum of ton years duration. The patient had never been out of the United 
States, and the enlargement of his genitalia was not aceompanied by any known 
lymphangitis. In 1943, he was admitted to .Johns Hopkins Hospital in Balti¬ 
more, where a left hydrocele was found associated with the edema of the penis 
and scrotum. The hydrocele was repaired, but no improvement in the lymph¬ 
edema was observed. 

The penis and scrotum were greatly enlarged and covered with a thickened 
indurated brawny skin. A plastic resection of the scrotum was done and the penis 
stripped of its covering in the manner described. The graft that was subsequently 
applied had an almost 100 per cent take and the cosmetic appearance of the 
penis at the time of hospital discharge was excellent. 
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Case Ji. L. Z., a 79 j’-ear old man, was admitted to the Fourth Division Urol- 
ogj"- Service, Bellevue Hospital on May 24,1953 with an extensive phlegmon 
involving the perineum, scrotum and penis of three days duration. A perineal 
urethrostom 3 f and multiple incisions and drainage Avere done soon after ad¬ 
mission. Postoperatively, he had a septic course and marked local infection, 
which were gradually brought under coirtrol by intensive antibiotic therapy. 
After 2 weeks, the perineal catheter was replaced with a urethral catheter. 

Two months after the first operation, there was still a vdde granulating area 
in the scrotum which Avas epithelizing xmry sloAvly. The penis Avas enlarged to 
abovAt three times its normal size. It was apparent that the lymphatic drainage 
of the penis Avas impaired bj' cicatricial contraction at the site of the multiple 
incisions at the base of the penis. 

On JuU’' 9, 1953, all the hypertrophied tissue in the phallus superficial to 
Buck’s fascia Avas removed and replaced Avith a split-thickness graft. Upon re¬ 
moval of the dressings 10 daj's later, some sloughing Avas observed at the ven¬ 
tral surface. Epithelization OA'cr this defective area hoAvever occurred. After 
remoAml of the indwelling catheter, the patient Avoided avcH. The patient has 
been seen in our out-patient clinic scA'eral times and has not shown anj’' baI- 
dence of recurrence in the penile enlargement. 

DISCUSSION 

The literature on surgical correction of severe IjTOphedema of the penis is 
scarce. DeSavitsch described procedures employed on natives of Belgian Congo 
in Avhich the skin of the penis aa^s remoA'cd in the same manner as Ave had de¬ 
scribed,® but he did not emploA’’ skin grafts. lYithin a comparatively short time, 
granulation tissue covered the area and proliferation of epithelium from the 
border of health^’’ skin occurred, eventuall}'^ giving the patient a satisfactory 
functional penis. Ross similarlj' suggested remoAml of the inA'ohmd skin and 
coA'ering the denuded area Avith scrotal or thigh flaps. hlcDonald and Huggins 
adA'ocated bilateral scrotum-to-thigh anastomoses in an effort to create neAV 
Ijunphatic pathAvaj^s for drainage of scrotal Ijmph Aua the umnA’'olved thighs.® 
The operation Avas obsei’Amd to haA'e helped the scrotal edema but slight penile 
swelling persisted. 

Complete excision of the iiwoh'ed skin and subcutaneous tissue en masse 
doAAm to the underlying muscles and coA'erage Avith split-thickness deimatome 
grafts haAm been described by Amrious authors for the surgical correction of 
elephantiasis of the extremities.®'® Pratt reported no I'ecurrence of Ijmphedema 
of the extremities in 25 patients folloAA'ing this procedure.® Inasmuch as ele¬ 
phantiasis of the penis has a similar pathogenesis, an application of this tech¬ 
nique to correct the penile defoimity seems Avarranted. Our series, although 

^ deSavitsch, E.: J. Urol., 46: 216, 1941. 

^McDonald, D. E. and Huggins, C.: J. Urol., 63: 1S7, 1950. 

® MaceA', H. B.: J. Bone Surg., 30-A: 339, 1948. 

® Both, E. J,; Surg. Gynec. & Obst., 84 : 642, 1947. 

“''Blocker, T. G.; J. Plastic and Reconst. Surg., 4; 407, 1949. 

f Pratt, G. H.: J.A.M.A.. 161: 88,1953. 
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small, fuinishecl such entouiagmg lesults that this piotcduio offcis gicat prom¬ 
ise foi a satisfactoiy solution to sc\ ere lymphedema of the penis 

SUMMAUl 

A suigical method to coriect the deformitj of soieie hmphedeina (elephan¬ 
tiasis) of the penis is deseiihed It consists of complete e\cision of the di‘-eascd 
skin and subcutaneous tissue and application of a dcimatome spht-thipkncss 
graft oiei the denuded aiea 

The technique was utilized m 4 cases with gratifMiig icsiilts Theie has been 
no leouiicnco m Ijmphedcma 
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KAPOSI’S SARCOMA OF THE PENIS 

HAROLD T. LOW, HARRY E. COAKLEY an'd WILLIAIVI C. SHONTZ 
From (he Low Urological Clinic, Pueblo, Colo. 

Kaposi’s sarcoma of the penis is a rare condition. According to HerljuP only 2 
cases have been reported so far; both b 3 '' Barringer and Dean’ in 1935. Herbut 
goes on to say that Kaposi’s sarcoma was originally described as multiple idio¬ 
pathic hemorrhagic sarcoma. It is a slowly but chronicall 3 '’ progressive cutaneous 
lesion that usualty starts in one lower extremit 3 '', but some time during its course 
becomes bilateral and s 3 Tnmetrical. While there is some difference of opinion 
regarding the nature of the disease, it is now general^ considered to be an angio¬ 
sarcoma. 

The microscopic appearance of Kaposi’s sarcoma varies from patient to patient 
and ma 3 '’ resemble a hemangioma, a fibrosarcoma, or a granuloma depending 
upon whether vascular tissue, fibrous tissue, or inflammatory tissue predomi¬ 
nates. 

CASE REPORT 

J. P., a white man, aged 20, was first seen on March 6, 1953. His chief com¬ 
plaint was swelling and pain in the penis. He stated that on January 24, 1953, 
while at work he fell astride a bolt protruding from a plank. The next day he 
felt pain and swelling in the right side of the penis. Examination revealed an 
area 2 by 3 cm. purple-red in color at the base of the penis on the right side. The 
entire right corpora cavernosa was indurated and thickened causing a partial 
erection and bending of the penis to the left. A preliminaiy diagnosis of throm¬ 
bosis of the right corpora cavernosa due to his injuiy was made and arrangements 
for hospitalization and more complete stud 3 '- were agreed to b 3 '' the patient. How¬ 
ever, he failed to enter the ho.spital and Avas not seen again until 3\'Ia3’’ 20, 1953. 
At this time he was brought to the hospital on a stretcher. 

Examination at this time revealed that the patient had lost considerable 
weight. It was evident that he was extremeb’^ anemic, and in considerable pain. 
On examination of the penis the swelling and induration had increased materially 
causing an increase in the semi-priapism. There was no difficult 3 ’’ in voiding and 
no residual urine. An area, 6 by 4 inches, on the anterior surface of the left thigh 
was dough}^ reddened, and edematous on the surface but fibrotic underneath. 
A similar area over the biceps of the left arm about 2 by 2 inches in diameter, 
another similar condition over the biceps of the right arm, and an area 4 by 5 
inches over the right inguinal area and upper right thigh were found. The general 
ph 3 '^sical examination was negative except for changes alread 3 ’' described. The 
family history was irrelevant. It was now apparent that the original diagnosis was 
in error. Tissue from each area was secured by biopsy and the following report 

Accepted for publication November 3, 1953. 

1 Herbut, Peter A.: Urological PathologA'. Philadelphia: Lea & Fobiger, 1952, vol. 2. p. 
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•\\as rccened from Dr A .1 IMiller, pathologist at Coiwin Hospital, Pueblo, 
Colorado 

“The biopsy from the base of the penis consisted of t\i o firm, somcn hat fi lable 
ycllon-red mottled fragments of tissue, each mcasuiiiig 1 bj 0 7 by 0 5 cm The 
mass from the left arm is a lobiilated him mass mcasuiiiig 5 by 3 5 by 1 7 cm It 
IS co\eied by thin adhesions toin with difficulty and has a mottled pink grey to 
daik piiiplo grey color On section some hemorihage is present, and the tissue is 
not fiiable The mass in the right groin measuies 3 by 2 5 by 2 5 cm and le- 
sembles the mass taken fiom the left arm The biopsy from the left log consists of 
foul small to laigc fragments of light led-giey tissue mensiiiiiig fiom 0 5 cm m 
greatest diameter to 2 2 bj 2 2 bj' 1 cm 

“iMicioscopic The biops 3 from the base of the penis consists of dense fibious 
tissue leplaced by hjahne-hke neciotic tissue infiltrated by a small amount of 
granulation tissue Some acute iiiflammatoij’ infiltration is picsent, as well as 
some hemosiderin filled macrophages In this connectu e tissue is found a number 
of closelj adjacent tinj capillarj' spaces lined b 3 ' neoplastic cells with large 
nuclei, most of which ha\c enlarged nucleoli A few distinctl 3 ' nt 3 pical mitoses 
are present among these neoplastic endothelial cells Some skeletal muscle is 
present The other biopsies show laige aieas of necrotic tissue mingled with 
cellular connective tissue Also noted is an infiltrating \aspular typo of infiltiat- 
ing neoplasm composed of many capillar 3 '' channels lined b 3 ' neojilastic endo¬ 
thelium identical to that seen iii the biops 3 ' fiom the penis The neoplastic endo¬ 
thelial cells are quite large, haciiig largo nuclei varying markedly m sire, shape 
and staining quality and oontaimng definitely enlarged nucleoli Distinct atypical 
mitoses aie pieseiit Extensive homoiihage is found in the nociotic areas whole 
the neoplastic tissue is invading and theic is no definite encapsulation In othei 
aieas m\ asion b 3 ’ this neoplastic lesion into skeletal muscle is seen The histologic 
features in all these biopsies are those of an angiosaicoma being accompanied b 3 ’ 
extensive hemoirhage and iieciosis Angiosarcoma m biopsies from base of poms 
(fig 1, .1), left aim (fig 1, B) light gioiii, and left leg ” 



nnmnV f “''On‘•'‘''On from biopsv of penis sho« mg vascular pattern of 
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Blood count on admission showed 2,370,000 red blood cells, 12,300 white 
blood cells, hemoglobin 8.5 gm. (basophile 1, eosinophile 10, segmenters 64, lym¬ 
phocytes 14, monocjdes 11). Up to 20 the patient received five blood trans¬ 
fusions with only temporarj' relief. Surger}’- was out of the the question and being 
of connective tissue origin deep x-ray Avas not advised. He deteriorated rapidly 
and died August 19, 1953. AutopsA' A\'as denied by his familj\ 

This jmung man came under State Compensation insurance. The Commission 
Avas very reluctant to accept responsibilit}’- after receiA’ing the diagnosis of angio¬ 
sarcoma until the folloA\*ing opinion Avas submitted. This quotation is from a 
Sjunposium on jMedicolegal Problems presented under the co-sponsor.ship of the 
Institute of Medicine of Chicago and the Chicago Bar Assocation. 

“Whatever aucav avc take of the medical opinions, thej’- are frankly, and at be.st, 
but theories, but taking them as they are, in connection Avith the facts heretofore 
narrated, and taking a common sense, practical Anew, as courts and commissions 
must take of the ordinary' happening of life, boiled doAATi to its last analysis the 
medical theory is that there is a relationship between the receipt of injury and 
origin of sarcoma, and that the degree of injury pla 3 '^s no important part. With 
this in mind Ave find a perfectl}’- healthjq strong man Avho has never lost any time 
from Avork, or complained of an3' illness, suffers an injur3’’ and from that time on 
is incapacitated, grows Avorse and Avorse, sarcoma develops at the point of injury 
from AA’hich he dies. The la}' mind, under such circumstances, can reach no other 
conclusion than that reached b 3 ' the Commission, A’iz: that the .sarcoma aa’us 
either caused by the injur}* or Avas aggraA’ated b}* it.” 

214 Colorado Ave., Puchlo, Colo. 
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HYALTjRONIDASE treatment of scrotal HBMVTOIVIV 


GUEUI AXLEH 

From AncKcr Hospital, St Paul, Minn 

Injurj or operation on thesciolnm frcquciitlj gi\esnse to painful lomplica 
tions scrotal hematoma and hematocele, due to uiptinc of blood \cs^els m the 
aiea, rrith extraaasation of blood into seiotal tissue, oi the eaxitj of the tunica 
vaginalis testis, or aioiind it The looseness of the stnictiires and the dependent 
position of the pait predispose to the acciimiiiation of blood, uhich clots tcadiU 
to form a tumor like suelhng Since the clot is rcsorbcd lerj sloiilj, o\ei a 
period of many uceks, the hematoma causes the patient discomfort and maj 
easily become infected or have other serious toiiscqueiiLCS ' 

After operation a tight sciotal suspensorj, applied immcdiatoK, mat pic\ent 
excessive suelhng and lelicic some of the pain, but after injiirj fonnation of a 
hematocele or hematoma maj bo so rapid that such mcasiiics aie iiiadequite 
Removal of the thickly clotted blood bj aspiration is almost aluajs difhciilt and 
in manj cases impossible 

The success reported’ with use of lijaluronidaso, the “spieading factoi,” m 
the dispersion of hematoma and edematous swellings about the face, neck and 
otherparts from injury, operative trauma and disease, suggested the possible use 
fulness of this onrjmc to lessen the viscosilj of the extravasated blood and pio 
mote diffusion and more rapid icsorption of liematocele through the hjdrol)/ing 
action of the hyalin onidase on the intercellular cement substance 

The present small numbei of cases includes 1 cases of scrotal injiirj bj external 
v'lolence, 2 cases of postopcrativ'e hematocele (one following hvdiocelectomj and 
the other after vasectomj), and 1 case of spontaneous seiotal hematoma for 
which no cause could be found Results of treatment vvcio so diamatio as to 
merit report 

In all cases tre.atment was started within seventy-two horns aftei onset of the 
sw elhng 
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Fig. 1. .1*1, traumatic licmatoma and swelling of scrotum, of 72 hours’ duration. B, trau¬ 
matic hematoma and swelling of scrotum, 24 houis after injection of hyaluronidasc. De¬ 
cided reduction of swelling with definite symptomatic relief. 

METHOD 

The scrotum, suprapubic region and the inner aspects of the thighs tvere 
shaved. The skin of the scrotum over the swelling was cleansed with aqueous 
solution of zephiran chloride. A wheal was raised in the skin with 1 per cent 
procaine, and a 15 gauge needle was introduced into the hematoma to aspirate 
as much as possible of the contents. 

The treatment solution tvas prepared b}’- combining 300 TR (turbidity-reduc¬ 
ing) units of hyaluronidase,* 300,000 units of aqueous crystalline penicillin and 
5 cc of 1 per cent procaine in normal saline for a total of 30 to 50 cc of solution. 
The amount depended on the size of the swelling to be reduced. This solution 
was injected into the hematoma and a tight adhesi\^e suspensoiy was applied. 

In 3 patients the spermatic cord was infiltrated with 5 to 10 cc of 1 per cent 
procaine prior to strapping. 

The suspensory was left in place for twelve to twenty-four hours, after which 
a lighter suspensory was substituted. Ambulation was permitted throughout 
treatment. 

RESULTS 

Within an hour and a half after injection of the solution containing hyaluron- 
idase, the swellings were dramatically reduced in all cases and twenty-four 
hours later hematoma formation had diminished still further. In 3 patients, 
with severest symptoms, a second injection was administered in twent 3 "-four 
hours with remarkable reduction of the swelling. All patients experienced definite 
subjective relief. No infection occurred. 

The following is a typical case. 

T. D., a 38 3 '^ear old Avhite man, had been attacked and beaten, and sustained 
a traumatic hematoma of the scrotum. The scrotum was enlarged to about three 
times normal size, with large areas of ecchjmosis (fig. 1, A). It was tense, mark¬ 
edly tender and no areas of fluctuation could be found. There was some extension 
of swelling into the left inguinal region. vSeventy-two hours after the injury 

* Wydase® (Lj^opliilized Hyaluronidasc, N.N.R.) was supplied through the couitesy 
of Wyeth, Philadelphia. A TR (turbidit 3 "-reducing) unit is defined as the amount of 
uronidase that will reduce the tuibidity pioduccd bj’’ 0.2 mg. of potassium h.valuronate in 
acidified horse serum to that pioduced bj' 0.1 mg. under assaj’- conditions. 
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hyaluronidase treatment was started. The area was prepared with zephiran 
chloride and a solution composed of 300 TR units hyaluronidase dissolved in 30 
cc of saline, with 5 cc of 1 per cent procaine and 300,000 units of aqueous crystal¬ 
line penicillin were injected into the left scrotum through the anterior surface. 
Pressure was applied for one hour with adhesive strapping, after which the 
swelling was slightly diminished and was definitely more resilient. The pain 
subsided. Twenty-four hours after injection the scrotal distention had been re¬ 
duced by about one-third (fig. 1, B), and the patient was much more comfortable. 

SUMM.rnV AND CONCLUSION’S 

Hyaluronidase is of definite value in treatment of scrotal hematoma. Injection 
of hyaluronidase solution caused rapid resorption of the c.vtravasated blood 
with remarkable alleviation of pain and discomfort in 7 patients with scrotal 
hematoma or hematocele. By' causing early resolution of the swelling hyaluron- 
idase probably reduces the liability’ to infection. 
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ARGENTAFFIN TUMOR (CARCINOID) OCCURRING IN A 
BENIGN CYvSTIC TERATOMA OF THE TEvSTICLE 

HOWARD B. SIMON 
Fellow in Urology, Mayo Foundation* 

JOHN R. McDonald 

Section of Surgical Pathology 

AND 

ORMOND S. CULP 

Section of Urology, Mayo Clinic, Rochester, Minn. 

Beiiign cystic teratoma is the rarest tumor of the testicle, probably com¬ 
prising less than 10 per cent of all teratomas. The tumor is congenital, benign, 
grows slowlj' and remains localized.'- - Our purpose is to report the occurrence 
of a carcinoid tumor arising within a c.vstic teratoma of the testicle. A sun-ey 
of the medical literature failed to disclose any previous report of this entity, al¬ 
though 5 cases have been reported in which the lesion occurred in ovarian tera¬ 
tomas. In 2 of these reported cases the carcinoid tumor appeared to arise in 
relation to intestinal epithelium,* in 1 case in relation to gastric mucosa,* in 1 
case in association with respiratory-tract derivatives,* and in 1 case the tissue 
of origin could not be demonstrated." 

REPORT OF A CASE 

A man, 58 years old, was first seen at the IMayo Clinic complaining of an en¬ 
larged left testicle. He said he had first noted this 14 years previously, and had 
been told b}' his physician that lie had a liydrocele. Yearly plysical examina¬ 
tions thereafter had demonstrated veiy slow progression of this enlargement. 
In the 2 jmars prior to his admission, however, he had noticed definite accelera¬ 
tion in the rate of enlargement, and he said that in this period he also had noted 
a definitel}' firmer consistencj^ of the mass as compared to its former soft con- 
sistenc 5 ^ At no time had he suffered any discomfort or other symptoms. 

Ph 3 rsical examination disclosed the left testicle to be approximatelj' the size 
of a small orange. It could not be transilluminated, and was firm, not tender. 
Results of laboratory studj-- were essentiallj’’ negative: The erythrocyte sedi¬ 
mentation rate was normal, and results of serologic tests and of urinalysis were 

* The Mayo Foundation is a part of the Graduate School of the University of Minnesota. 

* Blackwell, W. J. and Dockerty, M. B.: Argentaffin carcinoma (carcinoid tumor) arising 
in an ovarian dermoid c 3 'st. Am. j. Obst. & Gj-nec., 61: 575-577,1946. 
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’ Gabrilove, J. L.: Carcinoid in stomach tissue within an ovarian dermoid. Arch, latu., 
31:508-509,1941. . . , • 

^Mitchell, Nathan and Diamond, Bernard: Argentaffin tumor occurring in a benign 
cj-stic teratoma of the ovarv. Cancer, 2: 799-802, 1949. _ ■ t a AO- 
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144-147, 1952. ' . , . 
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negative. A roentgenogram of tlic tliorax disclosed nothing abnormTl, us did a 
roentgenogram of the kidney-urcter-blnddcr area. An excretory urogram was 
reported ns showing nothing of significance, although structural details nere 
incomplete. A right pyclogram, made subse(|uently, also revealed nothing un¬ 
toward. Trilobar enlargement (grade 1) of the prostate gland was found at 



_ Fig, 1. Walt ot cyatie teratoma ot testis. Cj'sl is Vnreri !>y Bijuamous c)nthclitim am! tlicve 
■S o.wcinoi(l tumor in wall consistinB of groups of dark regular cells (hematovylln ami eosiii, 



silver"methoffoV"mgemXncellsfx shoeing argentaffin granules (Masson's 
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cystoscopy. There was no residual urine; Gram’s staining of urine from the 
bladder demonstrated nothing of note. 

The left testicle was removed by one of us (Culp) as follows: “The left scrotal 
contents were delivered through a low inguinal incision with a rubber-shod 
clamp on the spermatic cord. There Avas no fluid in the tunica vaginalis and the 
entire mass proimd to be a diffuselj'- enlarged testis. There was one firm area on 
the anterior surface. When a specimen was taken from this for biopsj’-, the scal¬ 
pel entered a cavit}'’ from which exuded a large amount of milky fluid containing 
flak}’- material. The spermatic cord was then triply clamped, divided, ligated 
and transfixed with chromic catgut. The incision was closed with continuous 
catgut in the subcutaneous tissue and interrupted silk in the skin.” 

The patient’s postoperative course was uneventful. The skin sutures were re¬ 
moved on the sixth postoperative day, and the patient Avas dismissed the fol- 
loAA'ing day. 

PATHOLOGIC ASPECTS 

Embedded in the testis Avas a cystic mass (5 cm. in diameter) filled Avith 
milkj’- fluid containing flakes of Avhitish material. Lining the cyst aa'us a AA’hitish 
membrane. In the Avail Avas a yelloAvish tumor (8 mm. in diameter). 

Histologically, the cj’’st AA-as lined hy squamous epithelium. In the AA'all be¬ 
neath the squamous epithelium Avere mucus-])roducing glands. The yelloAvish 
nodule Avas made up of cells AA’hich Avere very regular and Avere grouped into 
nests. There Avas a slight tendency toAvard acinar formation. The cytoplasm Avas 
pinkish and fairlj’- A'oluminous; there AA'ere no mitotic figures (fig. 1). The silver 
stain demonstrated argentaffin granules (fig. 2). 

The tissue in relation to AA'hich the carcinoid tumor arose could not be identi¬ 
fied definitely, but appeared most closely to resemble respiratory-tract deriva- 
tiA^es. 

SUMMARY 

What is belicAmd to be the first reported case of a carcinoid tumor arising 
AAothin a benign cystic teratoma of the testicle has been described in detail, both 
clinically and pathologically. The extreme rarity and benign nature of the lesion 
are emphasized. 
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INTERSTITIAL CELL HYPERPLASIA IN ASSOCIATION WITH TES¬ 
TICULAR TUMORS - A STUDY OF ITS RELATIONSHIP TO URINARY 
GONADOTROPHINS. TESTICULAR ATROPHY AND HISTOLOGICAL 
TYPE OF TUMOR 

\YILLIAM UMllvLU, CDll, MC, USN* 

rromthc Dcparlnmdof I'atholoqn nj thcU S Xatal Hospital, St Albans, Long Istand, A I 

InterbUtml coll prolileiatiou m association with Eciminal tumoib of the testis 
has leceiied scant attention and some investigators have e\eii (incstioncd its 
occurrence’ Dixon and Moore,= howexer, not only have domonstiated such 
hjTierplasia but they have also indicated its iinfaxoi able prognostic implication 
These authors suggested a possible iclationship betueen Lojdig cell hyperplasia 
and biologically actixo tumor tissue but acre unable to confirm this fiom their 
material Tins is the icport of a study uhich uas undcitaken to determine the 
incidence, etiology and significance of mtcistitial cell hjpciplasia m association 
with malignant germinal tumois of the testis 

MATF.nlAI, 

The material for this stud} consisted of the clinical rccoids, icsiilts of hor¬ 
monal determinations and tissue sections of 30 patients who had germinal 
tumors of the testis The p itionts weic all between the ages of 10 and 32 years 
except for one man who was 41 years of age Only patients whoso urinary cxoio- 
tion of ohoriomo gonadotiophinsf was determined wcic included The oxciotion 
of pituitary gonadotioplunst (FSH) by all except 5 patients was determined 
Unfortunately, only patients 28 and 35 had hoimonal determinations piioi to 
surgical removal of the piimaiy tumor The testes of the other men had been 
removed at other militar} hospitals prior to the patients tiansfoi to St Albans 
Na\ al Hospital For the same reason, theniimboi of tissue sections available was 
limited Fix e patients w ere examined by autopsy 


OnsCUVXTIONS 


The findings aie summarised in table 1 Patients C, 17 and 19 exciotcd chor¬ 
ionic gonadotiophins but the deteimiiiations were not quantitatix-e The number 
of slides listed in the table refers to the number of tissue sections of the primary 
tumor submitted with the patient 


Present address X eterans Administration Hospital, Ann Arboi, MicU 
C lie opinions or assertions contained herein are the private ones of the author and are not 
to be construed as omcial or reflecting tlie views of the Navi Department or the naval 
service at large 

Accepted tor publication October 13,1953 
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cystoscopy. There was no residual urine; Gram's staining of ui-ine from the 
bladder demonstrated nothing of note. 

The left testicle was removed by one of us (Culp) as follows: “The left scrotal 
contents were delivered through a low inguinal incision with a rubber-shod 
clamp on the spermatic cord. There was no fluid in the tunica vaginalis and the 
entire mass proved to be a diffusel}'’ enlarged testis. There was one firm area on 
the anterior surface. When a specimen was taken from this for biopsy, the scal¬ 
pel entered a cavity from which exuded a large amount of milky fluid containing 
flak}’- material. The spermatic cord was then triply clamped, divided, ligated 
and transfixed with chromic catgut. The incision was closed with continuous 
catgut in the subcutaneous tissue and interrupted silk in the skin.” 

The patient’s postoperative course was uneventful. The skin sutures were re¬ 
moved on the sixth postoperative day, and the patient was dismissed the fol¬ 
lowing day. 

PATHOLOGIC ASPECTS 

Embedded in the testis was a cystic mass (5 cm. in diameter) filled with 
milky fluid containing flakes of whitish material. Lining the cyst was a whitish 
membrane. In the wall was a yellowish tumor (8 mm. in diameter). 

Histologically, the cyst was lined by squamous epithelium. In the wall be¬ 
neath the squamous epithelium were mucus-producing glands. The yellowish 
nodule was made up of cells which were very regular and were grouped into 
nests. There was a slight tendency toward acinar formation. The cytoplasm was 
pinkish and fairly voluminous; there were no mitotic figures (fig. 1). The silver 
stain demonstrated argentaffin granules (fig. 2). 

The tissue in relation to which the carcinoid tumor arose could not be identi¬ 
fied definitely, but appeared most clo.sely to resemble respiratory-tract deriva¬ 
tives. 

SUMJIARY 

What is believed to be the first reported case of a carcinoid tumor arising 
within a benign cystic teratoma of the testicle has been described in detail, both 
clinically and pathologically. The extreme rarity and benign nature of the lesion 
are emphasized. 
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Table 2 


FSH Excretion j 

Group I j 

Group n j 

Group III 

Increased 

I 

0* 

3 

Normal 

G 

2 

9 

Decreased j 

1 j 

' 1 


Undctcrmvned | 

2 

2 ! 

1 

1 


Group I—Unetiuivoral intcrslithi cell Iiyporplasia. 

Group n—Proiiablc inlcrstilinl toll lij perpinsin. 

Group III—Absent liyperplnsia. 

• Tlirce ol these were associated «itb vciy IiikIi cliorionic Ronadotropliin levels and 
tlicreforc mat I'c “false’* elevations (see tcvt)- 


Table 3 


Chorionic Gonadoltophin EtcrcUon 

1 Group 1 

1 Group tl 

1 Group Ul 

Positive 

G 

o 

0 

Negative (no knonn tumor present) 

2 

.> 

G 

Negative (tumor known to be present) | 

o ^ 

1 

0 


Table 4 


Histological Tumor Components 

Croup I 

Croup n 

Group 111 

Seminoma 

5 

3 

5 

Embryonal carcinoma 

C , 


11 

Adult teratoma 

1 1 

s ! 

9 

Choriocarcinoma 

2 

5 

I 


Leydig cells pet microscopic field with the number found in nontumorous testes 
which exhibited similar tubular morpholog}'. 

Patients 1-10 of table 1 exhibited interstitial cells which wcie so numerous 
that the hyperplasia tvas unquestionable. These patients comprise gioup I of 
tables 2~i. Patients 11-21, gioup 11, had probable hyperplasia. In most instances 
this equivocation was necessitated bj' the sparcity of the testicular paienohyma 
piesent in the tissue sections ralhci than by the actual number of Leydig cells 
piesent. Patients 22-30, gioup III, showed a normal or decreased number of 
inteistitial cells. 

Hyperplasia, when present, was diffuse although laige focal aggregates were 
often encountered (fig. 1). When hyperplasia was present in the tumor-bearing 
testis it was also found in the opposite testis (patients 7 and 11). Areas immedi¬ 
ately adjacent to tumor were found to be poorly representative inasmuch as 
they neie often devoid of Leydig cells even though the latter were abundant 
m the paienchyma more distant from the tumor. 

Other interstitial cell changes. Hypertrophy was a charaoteristic of most of the 
hyperplastic cells and was seldom seen in the absence of hyperplasia. The average 
diameter of the hypertrophic cells was about 20 microns ( fig. 2, C). Atrophic 
Leydig cells were usually identified among the larger cells but were relatively 
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less numerous than in testes which contained a normal or a decreased number of 
interstitial cells. There were exceptions to this, however, for in some instances 
the hyperplasia consisted largelj'- of atrophic or degenerating cells (fig- 2, A)- 
This was especially prominent in the tumor-free testes removed at autopsy in the 
case of patients who had hj'-perplasia in their surgically removed gonad and 
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Fig - A advanced tubular atropM Foci of atrophic Inperplastic interstitial cells 
uase ol seminoma Urine positive for chorionic gonadotrophins B, seminiferous tubules 
ineclomj m bertoli cells ISo interstitial cells seen Ciscof tcritocarcinoma No chorionic 
gonadotrophins in urine C, h) pertropln of hjpcrplastic interstitial cells 


%Aho had lecened cjtotoMC thempeutic agents or uho a\cre greatly debilitated 
It appeared probable that the number of atiophic cells increased aMtli the duia- 
tioii of the hypeiplasia but this could not be determined ^\lth certainty The 
atrophic change ^\as charactciized by dcciease in cell size, distinct cellulai 
bordeis, deep staining cytoplasm and small hj pet chromatic oi fiankly pyknotic 
nuclei Another form of retiogiessue change consisted of maikcd vacuolization 
and pa e staining of the cytoplasm, indistinct cell holders, kai> ol 3 sis and nuclear 
MTink mg Bim\n pigment granules (hpochrome) veie generally moic numerous 
in the hjpeiplastic cells than the^ weie m the normal contiols This pigment 
as especnll^ pi omment m the hj perplastic cells Inch had undei gone atrophj 
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Seminiferous iuhules. The seminiferous tubules exhibited retrogressive changes 
of varying degree. These changes, in order of increasing severity, consisted of: 
hypospermatogenesis, decrease in tubule size, thickening of basement membranes 
and disappearance of Sertoli cells (fig. 2, B). Although tubular atrophy was fairly 
ubiquitous, the lack of correlation between tubular atrophy and interstitial cell 
hj'-perplasia was readily apparent (table 1). Interstitial cell hyperplasia was 
often seen adjacent to normal appearing tubules (fig. 1, A) and many testes with 
markedly atrophic tubules failed to disclose even increased prominence, much 
less hyperplasia, of Lej'^dig cells. Atrophy of the tubules was frequently unequal 
bilaterally, in contrast to the symmetrical interstitial cell h 3 ’-perplasia. 

Excretion of ‘pituitary gonadotrophins (FSIl). The urine of each of 31 patients 
was examined quantitative!}'’ for pituitary gonadotrophins (FSH) and in 10 
of these the titer was elevated (52 mouse units/24 hours or above). There Avas no 
coiiA'incing correlation betAveen FSH excretion and interstitial cell hyperplasia 
(table 2). In general, the testes of those patients aa’Iio excreted excessiA'c quantities 
of FSH disclosed greater tubular atrophy than did those of men aa'Iio did not 
excrete excessive amounts of this hormone. The patients aa'Iio had seminomas 
did not excrete more FSH than did the men Avith other types of testicular tu¬ 
mors. It should be mentioned at this point that it may be pos.sible to obtain false 
positive biological reactions for FSH in patients Avho excrete exceptionally large 
quantities of chorionic gonadotrophins. This AA'as found in the case of one patient 
AA'ho had an embryonal carcinoma and aa'Iio Avas excreting over 104,000 I.U. of 
chorionic gonadotrophins per 24 hours. His urine also produced mice uterine 
changes AA'hich AA'ere indicatiA'-e of increased FSH. Several Aveeks folloAving a 
complete h}rpophysectomy (at autopsy no residual pituitary gland tissue Avas 
found) the “FSH” leA'el AA'as still elcA'ated. 

Excretion of chorionic gonadotrophins. EleA'en patients excreted detectable 
amounts of chorionic gonadotrophins. Each of these also had interstitial cell 
hyperplasia (table 3). The testes of 10 of the 25 men aaTo did not excrete chorionic 
gonadotrophins revealed Leydig cell hyperplasia but 7 of these 10 men had no 
demonstrable tumor at the time of the hormonal determinations. There did not 
appear to be a direct ratio betAveen the leA'el of hormone excretion and the degree 
of interstitial cell hyperplasia. 

Histologic type of neoplasm. Attempts at correlation betAA'een Leydig cell 
h5'^perplasia and the histological type of neoplasm AA'ere complicated by the com¬ 
plex cytomorphology of most of the tumors. Therefore, each of the recognizable 
cytological components AA'ere listed (tables 1 and 4) rather than only the pre¬ 
dominating component. It Avas I'eadily apparent from the results in tables 1 and 
4 that there Avas no correlation betAA'een histological tumor type and the presence 
of interstitial cell hyperplasia in this series Avith the notable exception of choiio- 
carcinoma. Trophoblastic tissue AA'as identified in 7 testes AA'hich .shoAved intersti¬ 
tial cell hyperplasia and in only 1 testis AA'hich did not. The number AA'hich 
exhibited placental-like elements Avould undoubtedly haA'e been materially 
increased had more tissue been examined. 
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DISCUSSION 


It had been commonly believed that there was a direct relationship between 
atrophy of seminiferous tubules and hyperplasia of interstitial cells. This concept 
has been challenged recently.'' -• ‘ The findings of this study strongly suggest 
that the number of Lej’dig cells is independent of the status of the tubules. 
Although it is tnie that interstitial cells are more conspicuous in the presence 
of tubular atrophj’ with resulting condensation of the stroma, the number 
of interstitial cells per microscopic field or per tubule is only slightly increased 
in comparison with those in testes which were regarded as showing hyperplasia. 
The additional features of Lcydig cell hypertrophy and increased lipotrophic 
pigment within the hyperplastic cells were seldom encountered in testes which 
contained normal or decreased numbci-s of Lcydig colls. The c.vcessivc quantity 
of lipochromo pigment granules apparently bears the same relation to Lcydig 
cell hypertrophy as does the paranuclear lipofuscin pigment of mj'ocardial 
fibers. 

Other findings supported the impression that there was no correlation between 
interstitial cell hyperplasia and tubular atrophy. Striking increase in Lcydig 
cells was ocoaslonall}’ noted in n,s.sociation with normal appearing tubules and 
Leydig coll hyperplasia, whett prc.scnl, was bilateral, while tubular atrophy e.\-- 
hibitod no such symmetry. Atrophic tubular changes were common in the tumor¬ 
bearing testis because of compression or invasion by neoplastic tissue. Atrophy 
of the tumor-free testis was probably the result of cachexia or the use of cytotoxic 
therapeutic agents. 

It is apparent, therefore, that the Leydig cell change is not the result of tubular 
atrophy. The only other feasible c.xplanatiou rests with the hormonal hypothesis. 
Interstitial cell hyperplasia has been produced in experimental animals by the 
administration of many diverse agents, including pituitaiy gland extracts, 
chorionic gonadotrophins and estrogens.'-’ It is reasonable to assume that 
interstitial cell hyperplasia in association with germinal tumors of the testis 
could be the result of stimulation bj- the hypophysis or by biologically active 
neoplastic tissue. 

This study disclosed no definite relationship between the excretion of pituitary 
gonadotrophins (FSH) and interstitial cell hyperplasia. Dixon and jNIoore sug¬ 
gested that interstitial cell hyperplasia could be the result of the elaboration of 
hormones by the neoplastic tissue and this study bears out the correctness of 
their hypothesis. Proliferation and hypertrophy of Lcydig cells correlated well 
with urinary excretion of chorionic gonadotrophins and it appears that the hyper¬ 
plasia IS produced by the elaboration of hormones by biologically active tumor 
tissue m the primary or metastatic lesions. Twombly' has stated that tumors 
which elaborate large quantities of chorionic gonadotrophins also seem to pro- 


' Tivomblv P. A.; A. il. A. Arcli. Path., 61: 2!)3, 1961. 

versity PrS.’igitfp. 288?^ I'-ndocrinology of Neoplastic Disease. O.xford Um- 

1947!^6tTS°,’m'246'.^''‘^‘^''* Endocrinolog}-. Philadelphia: The Blakiston Co., 
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duce estrogens. Inasmuch as boUi estrogenic substances and chorionic hormones 
can produce interstitial cell proliferation in e.vperimental animals, and probably 
in man, it remains to be determined -which of these two substances is the active 
etiological agent. More significant, from a practical standpoint, is the fact that 
Le 3 '^dig cell h 3 'perplasia in association with testicular tumors frequently in¬ 
dicates the presence of biologicall 3 ’- active trophoblastic tissue. Such tissue was 
found histologicall 3 ’' in onty 7 of the 21 testes which showed hyperpla.sia but the 
inadequac 3 " of the amount of tis.sue sampled has alread 3 ’- been emphasized. 

Eveiy testis with a malignant tumor should be examined for the presence of 
interstitial cell lyperpiasia and when the latter is present, a vigorous search 
should be made to discover trophoblastic elements in the tumor, especially if 
there are no facilities for the determination of chorionic gonadotrophin excretion. 
Conversel 3 ', if no interstitial cell h 3 'perp!asia is noted, it is very unlikely that 
the patient’s urine will reveal chorionic hormones. An advantage of the study of 
the interstitial cells is that lyperplasia, when present, is diffuse and will be 
present in an 3 " of the sections which contain non tumorous testicular parenclyma, 
unlike the trophoblastic tissue which is frcquentl 3 ' vciy focal or occasionally 
difficult to recognize. 

In view of the close association between interstitial cell lyperplasia and the 
elaboration of chorionic gonadotrophins (and therefore choriocarcinoma) it is 
not surprising that Dixon and Moore- found that the two 3 'ear mortality of men 
with testicular tumors was more than doubled when interstitial cell hyperplasia 
was found and that this increase was sixfold in their seminoma group. 

The practice of ascribing chorionic gonadotrophin production to such tumors 
as adult teratomas or seminomas has led to confusion.The fact that such tumors 
must also possess chorionic tissue and therefore are, in part, choriocarcinomas 
despite failure to demonstrate such components histological^q had been ignored 
frequentl 3 n The impracticalit 3 " of examination of testicular tumors by serial 
sections to find all the various histological components and the acknowledged 
clinical significance of the presence of biological^’^ active tumor tissue lend 
support to the arguments of those who recommend a classification of testicular 
tumors which is based upon a combination of histolog 3 " and hormonal produc¬ 
tion.® 

Although there proved to be no definite relationship between excretion of 
FSH and interstitial cell hyperplasia, it is of interest that over 30 per cent of 
those tested showed an increased excretion of this hormone. It is normallj" 
excreted in small quantities and has been referred to as the “castrate” hormone 
because it is excreted in excessive amounts in elderl 3 ’' men, menopausal women 
and castrates. It has been shown that increased output is accompanied b3" a 
decreased output of male sex hormone® and Howard et ah® have demonstrated 
a direct relationship between iircreased FSH excretion and testicular atroph 3 ^ 
Brewer'® clearly summed up this relationship when he stated “increased excie- 

* Powell, T.: J. Urol., 39: 522, 1948. 

“ Howard, R. P., Sniffen, R. C., Simmons, F. A. and Albright, F.: J. Chn. Invesiig-, 
121, 1950. 

Brewer, J. I.: Arch. Path., 41: 480,1946. 
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tion of FSII docs not indicate tlio presence of biologically active tumor tissue 
and probably indicates the presence of reduced testicular function.” It has been 
claimed that patients with seminoma frequently excrete excessive FSII but no 
such correlation was found in this study. As a matter of fact, none of the men with 
“pure” seminomas had elevated FSH levels. 

COXCLUSIO.VS 

Interstitial cell hyperplasia is frequently found in association with germinal 
tumors of the testis. 

There appears to be a close correlation between interstitial cell lij'pcrplasia 
and the excretion of chorionic gonadotrophins. 

There is no significant relationship between interstitial cell hyperplasia and 
tubtdar atrophy or urinary excretion of FSII. 

The author wishes to express his appreciation to Dr. F. K. Mostofi for his 
criticism and suggestions. 

The photomicrographs wore taken by Mr. Mort Russin. 
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ADENOCARCINOMA OF THE EXCRETORY DUCTS OF THE 

TESTICLE 

R. M. LAIRD 

From (he Dcpnrtmcnl of Urology. Royal hifirmary, Preston, Enalnnd 

Adenocarcinoma aiising in the excretoiy ducts of the testicle has received scant 
recognition in the literature, and most authorities do not mention it when review¬ 
ing malignant disease of that organ. Willis (1953) emphasizes the importance of 
careful stud}’^ of the different parts of an epithelial testicular tumor in order to 
distinguish it from a teratoma of predominantly glandular structure. Three cases 
of adenocarcinoma occurring in a scrotal testicle have i)rcviousl.y been recorded 
(Scullj'^ and Parham, 1948; Badcnoch and Dukes, 1951; Shilltoe, 1952); while 
Dundon (1952), working in this clinic, reported one following orchiopexy. An 
adenocarcinoma does not appear however to have been described before in a mal- 
descended testicle. 


CASE REPORT 

R. W., aged 21 years, was referred with a right maldescended testicle, associa¬ 
ted with an aching pain in the groin after exercise. Two years previously he had 
been turned down for National Service on account of the anomaly. He stated 
confidentlj'’ that the testicle had not increased in size during the past two years. 

There was a well-formed left scrotal testicle, the right side of the scrotum being 
empty. L3dng just lateral to the right external ring and outside the external 
obliciue aponeurosis was a swelling, 5 b}’^ 4 cm. In shape it resembled a testicle, 
but was fiiTner than a normal organ. It was slightlj’’ tender; abdominal palpation 
did not reveal anj’' abnormality^ 

This patient had an obvious right maldescended testicle. In a man of his age, 
one would have expected an ectopic testicle to be soft and atrophic, and not of 
the size and consistencj’' of a well-formed, normal scrotal one. It was therefore 
felt that malignant degeneration could not be excluded and orchiectomj'’ was 
advised. Before operation a Hogben test was done. This proved to be negative, 
while a chest x-i’ay showed the lung fields to be clear. 

The testicle was exposed through the usual inguinal incision. Care was taken 
to open the canal lateral to the testicle in order to isolate and divide the cord 
before manipulating the organ itself. 

The patient was referred to the radiotherapist. Dr. R. Gibb, of the Christie 
Hospital, IManchester. Despite the somewhat unusual Instological report he ad¬ 
vised that a course of postoperative radiotherap 3 '^ should be carried out. 

Pathological report (Dr. A. A. Miller): The specimen consisted of the testis 
with epididymis which had been incised revealing an ovoid, lobulated tumoi 
measuring 6 by 6 by 3 cm. In most aspects it was surrounded b 3 ’’ a compresse 
layer of testicular epithelium: parallel slices of the tumor revealed a polycystic 
growth with large areas of solid white and partly friable necrotic material. Ihe 
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of the epididymis and the mediastinum testis were CJ^stic, the cj^sts con- 
g pale green gelatinous material. 

roscopic examination of ten blocks from different parts of the groivth 
d a malignant testicular tumor with the structure of a disorderly papil- 
denocarcinoma (fig. 1, yl); the acinar arrangement was feeble in places 
, B), and there were large areas of anaplasia and necrosis. An unusual fca- 
ir the epidid3"mis Avas the presence of cj-^sts and glands lined b.v muciis- 
ng goblet cells Avhich .suggested metaplastic change or teratomatous ele- 
(fig. 2). An extensh’e search in other parts of the neoplasm did not rcA’eal 
ture of cartilagenous mesenclijone and squamous epithelium to support a 
matous origin and there AA’ere no areas of seminomatous tissue. While the 
t’s age, together A\'ith the epithelial nature of the groAAdh suggested a tera- 
the structure and staining properties of the tumor tubules closely resem- 
iiose of the straight or i-ete tubules: and it AA-as concluded that this AA'as the 
y]e origin of the adenocarcinoma. 

COMMEXTAUY 

f classification of testicular neoplasms is still in a someAvhat confused state, 
D doubt to the Amrious obseiwers using different terminologj’' for the same 
ir. Willis (1948) giA-es the folIoA\-ing classification: 
ieminoma, arising from the cells lining the seminiferous tubules, 
reratoma, a tumor containing a Amrietj’’ of tissues unlike those of the nor- 
istis. 

nterstitial cell tumors, often associated A\-ith precocious puberty. 
i.denocarcinoma of the excretory ducts of the testicle. This last tumor may 
ratesticular, arising from either the straight, the i-ete or the effereirt tubules, 
.ratesticular, arising from the epididj'mis or ductus deferens. Whitehead 
t^'iHiams (1951) ha\m recentlj’' reported an example of the latter. 

! liability to neoplastic change is said to be fiftA’’ times greater in an ectopic 
e as compared to a normal scrotal one (Gilbert and I-familton, 1940). 
3A-er, an otherAA'ise successful orchiopexj’^ does not aa-IioHj’ pi'otect against 
■ndenc}’-, as in the case reported bj^ Dundon (1952), an adenocarcinoma oc- 
l 10 jmai's after orchiopox 3 ^ 

s AA'ell recognized that all cases of maldesccnded testicle occurring in an 
AA'ith a AA-ell-formed contralateral scrotal testicle should be submitted AA'ith- 
daj’’ to orchiectom3^ IMoreoAmr, all such testicles should be sent for patho- 
1 examination. In the present case there AAms onlj'^ a suspicion on clinical 
nation that the testicle might be malignant, and it AA’as onlj’^ on receipt of 
ithological report that the true nature of the case aa^s appreciated and sub- 
it treatment of the possible metastases instituted. 

( radical extraperitoneal operation for malignant testicular neoplasm (Hin- 
1923) is no longer adAmcated in this countr^q although it is still popular m 
ca, AA'here more extensiA’^e techniques are still being described (Lcavis, 

, It is generall}’’ agreed that simple orchiectomj’^ combined AA'ith postopeia- 
idiotherapj’’ is the treatment of choice. The inguinal incision, used for hei- 
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iiiorilmphy, is prefciable By using this incision, tiie coid can be isolated and 
dn ided at the iiiteiiial iiiig as a fiist step, befoie the actual malignant testicle is 
mobilij’od, theiebj picientmg tumoi emboh fiom being squeezed into the lym¬ 
phatic 01 ceiious ciiculations 

The sciotal incision, which senes so well foi othci operations on the testicle 
such as hj'diococlectomy, cpididcmcctomy, etc, sliould bo aioidcd This in¬ 
cision, even when apparently well healed clmicallj, bicaks down undei ladio 
therapi The combination of scions discharge and \-iays causes a \eiy marked 
sciotal leaction, which causes the patient c\ticmc discomfoit (Gibb 1903) It is 
nowada 3 S considcied essential to ladiatc the sirolum as well ns the abdomen, 
inguinal legions and peh is In a i oung man w ithoiif a familj', an at tempt is made 
to scieon the remaining testicle, but if the patient alreadi has a fainilj-, no such 
attempt IS made Ilecuiicnce in the sciotnm is, of course, not unknown 

SUMM vu\ 

An adenocaicinoma aiisnig in the eveictoiv ducts of a maldcsccndcd testicle 
IS dcsi 1 ibed A pic i is made foi histological c\amniation of all escised cctopii tes¬ 
ticles V hitherto unsuspected neoplasm may therebj' bo disclosed 

I wish to thank Ml IV H Giaham, F1? C S , for pcimi=sion to publish this 
case, and also Di A A Millei, M D , foi the pathologiial lopoit and photo- 
giaplis 
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HEMANGIOMA OF TESTIS xVKD EPIDIDYMIS 

J. W. ROBERTSON and S. PALITZ 

From the Departments of Pathology and Surgery, Albert Einstein Medical Center, Northern 

Division, Philadelphia, Pa. 

Hemangioma of the testicle is a rare tumor. Despite the frequent occurrence 
of this tumor in other parts of the body, only 4 cases of hemangioma of the 
testicle have been reported. 

The first case was recorded by Muto’ in 1927. A 2 year old child had a 
mass in the scrotum and another in the chest. The mass in the scrotum was re¬ 
sected and found to be a hemangioma of the testicle. Later, resection of the 
chest mass was attempted, with death of the child. The diagnosis of the chest 
mass was l 3 TOphangioma. 

In 1944 Moorehead and Thomas- reported the case of a 75 j^ear old man with 
a history of 6 months painful enlargement of the right testicle. It was enlarged, 
firm and tender. The testicle was resected. It was comirletelj' replaced by firm 
tissue so that no distirretiorr could be made betweerr the epididjmiis and testis. 
The mass measur-cd S b^^ G.5 bj’’ 4 cm. The diagirosis was erwernous hemarrgioma 
of testicle, probabl}’’ originating from the tunica vasculosa. 

The same j'ear A, H. KleinmarP r-eported the case of a 61 jTar old marr with 
painless progressive enlargemerrt of the left scrotal corrtents, of 1 year’s duration. 
The testicle appeared two to thr'ee times normal size. It was firm, smooth atrd 
nontender. Radiation was givetr, totaling 5300 r., followed 3 weeks later Iry 
orchiectomy. Grossl}' the left testicle was orrlj’^ slightl.v lar’ger than the right tes¬ 
ticle. The tunica vagiiralis was thickerred. A dark r-ed nodule measuring 2 cm. 
in diameter was noted in the center of the testicle. The microscopic diagnosis 
was hemangioma cavernosum. 

The most recent case was reported bj" A. A. RosenthaP in 1946. An infant 3 
months old had had a hydrocele since birth. There was no history of iirjury. 
The h 3 '^drocele, which was transilluminated, was aspirated at intervals with rc- 
curreirce. Because of intractabilit 3 ’^ of the h 3 '^di’ 0 ccle, and the danger of infection 
or trauma to the testis from repeated aspiration, operation was ad\dsed. When 
the tuiuca vaginalis was opened, the testis was bluish black in appearairce but 
not enlarged. It was thought to be gangrenous as a result of repeated trauma 
from the aspirations, and, therefoi’e, was resected. The specimen was an oval, 
smooth, dark bluish-gray mass of tissue including the testis, epididymis and 
wall of lydrocele sac. The testis and epidid 3 miis on section were dark bluish- 
gray. The microscopic diagnosis was vascular and cavernous hemangioma of 
testis and epididymis; hydrocele of the tunica vaginalis. 

Because of the rarit 3 '' of this tumor, we thought a case encountered recentb’^ 
in this hospital should be reported. 

‘Muto, M.: Mitt. u. Allg. Path. u. path. Anat. Tokyo, 4: 142, 1927. 

^Moorehead, R. P. and Thomas, W. C.; J. Urol., 51; 72, 1944. 

^ Kleinman, A. H.: J. Urol., 61: 548, 1944. 

^ Rosenthal, A.: J. Urol., 65: 542-544, 1946. 
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CASE hepoiit 


E. G., a 15 year old M-hite boy, ivas admitted to the Albert Einstein Medienl 
Center, N^orthorn Division, on August 10, 1951 with a ebief complaint of pres¬ 
sure sensation in the scrotum. Five days before admission bo was awakened by 
pain in the right side of the scrotum and felt a mass in this area. The pain sub¬ 
sided following a hot bath but later recurred. In .August 1950 he had had a ten¬ 
der mass in the same region. The mass subsided after 24 hours. 

The past history was negative except for a right inguinal hernia which fol¬ 
lowed whooping cough at 3 yeara of age. He wore a truss for several years. There 
was no definite historj- of trauma, although the patient was active in sports. 

The physical examination was essentially negative except for a hard, slightly 
tender mass measuring about 8 cm., in diameter, noted in the right scrotum. 
It was freely movable and did not transilluminatc. There was no hernia or in¬ 
guinal lymphadenopathy. 

Laboratory findings: Red blood cells 4,800,000 with 14.4 gm. licmoglobin. 
White blood cells 12,750 with a differential of 70 per cent polymorphonuelcars, 
27 per cent lymphocytes, 3 per cent monocytes. Urine negative. 

The admission diagnosis wius torsion of the testicle. .At operation, the testicle 
was enlarged and surrounded by a hematoma which appeared to lie between 
the tunica vaginalis and the tunica albuginea. No abnormality of the spermatic 
cord was noted. There was no evidence of a hernia. The testicle was thought to 
bo gangionous and was resected. The postoperative course was uneventful. 

Macroscopic: The specimen consi.stcd of a testis, epididymis, and cord struc¬ 
tures. The tunica vaginalis was thickened. The testis moa.sured 4.5 by 3.5 by 



n to »l>ow hemoirhage and spongy tumor, 

up^r ri|ht! ®'’“"'"ecnvernous hemangioma. Tuliules of epididymis .are seen at 
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0.7 cm. It was bluish-black and softer than normal. The tunica albuginea was 
also thickened. On section, only a small rim of testicular tissue was seen near 
the upper pole. The remainder of the testis was replaced Ij}'- old blood. No tu¬ 
mor was recognized. The epididjunis Avas also hemorrhagic. The spermatic ves¬ 
sels were thrombosed (fig. 1, ..^1). 

Microscopic: Sections of the testis showed a small area of degenerated tu¬ 
bules, surrounded Ijy blood. Most of the sections showed complete replacement 
of the tubules by numerous endothelium-lined spaces which varied widely in 
size and shape but for the most part were small and oval. The intervening 
stroma was composed of fairly dense fibroconnective tissue. The epididjunis 
was also parti}’’ replaced by many endothelium-lined spaces. Many sections 
were examined and no evidence of teratoma Avas found. The diagnosis Avas 
hemangioma, inA'olving testis and epididymis (fig. 1, B). 

DISCUSSION 

Benign tumors of the testis are infrequent and constitute only from 2 to 4 
per cent of all neoplasms of the te-stis.® The least frequent benign tumor is the 
hemangioma. Despite the fact that this tumor has been described, from time to 
time, invoh’ing the epidid}’Tnis, cord, scrotum and even tunica vaginalis, scant 
reference is made to hemangioma of the testis. It is not mentioned in the Henke- 
Lubarsch.® In a personal communication, Dr. Mostofi stated that two cases are 
in the files at the Anned Forces Institute of Pathology. One Avas an incidental 
finding in a neAvborn infant, dead of other causes; the other AA’as in a man of 25 
years of age Avho had a mass in the left scrotum, presumably separate from the 
testis. 

Hemangioma may occur at any age. Because most testicular tumors are ma¬ 
lignant, and the difficulty of dilTercnliating clinically a benign from a malignant 
one, all testicular masses should be explored and treated as the process indi¬ 
cates. This case, and that of Rosenthal, indicate the possibility of clinically 
confusing hemangioma and hemorrhagic infarction of testicle. Before explora¬ 
tion, hormone studies are advisable. 

SUMMARY 

The fifth reported case of hemangioma of the testicle is described. These tu¬ 
mors may occur at any age. Their importance lies in the fact that they must 
be differentiated from malignant tumors AA’here the prognosis is much different. 
Clinically, it is difficult to differentiate betAA'een a malignant and a benign tumor 
of the testis and, therefore, exploration is necessary. 

® Herbut, Peter A.: Urological Pathology. Philadelphia: Lea & Febigcr, 1952, Vol. 2, 
P-lt45. , . , . „ 

® Oberndorfer, S.: In Henke-Lubarsch Handbuch dcr Speziellen P.athologisclien A 
tomie und Histologic, vol. 6, part 3. 
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SOME OBSERA^ATIOKS ON THE SEMIN^VL DUCTS 
HAIIUY C. UOLNICIC 

I nm highly honored in having been chosen as the Belfickl lecturer for this 
year, I have wanted for many years to pay mj' tribute to William T. Belfield 
and am happy the opportunity has been afforded me. No previous e.ssayist has 
spoken of the seminal duct which was his chief interest and with which his name 
is so closely associated. Belficld’s clinical and experimental observations on the 
seminal duct and his careful and lucid writings have left their imprint on this 
subject and it is appropriate, therefore, to review at this time some of our 
knowledge in this field. 

Bolfield’s concept of the analogy of the .seminal duct to the urinary tract, 
while of considerable interest and true in part, cannot be entirely s\d).stantiatcd. 
His concept was that the seminal duet is analogous to the urinary tract both 
embryologically and physiologically. Thus, the epididymis is the analogue of the 
kidney, the tail of the epididymis the analogue of the renal pelvis, the vas deferens 
the analogue of the ureter, the seminal vesicle analogous to the urinary bladder 
and the ejaculatory duct analogou.s to the prostatic urethra. 

TIIK SK.MnX 

The semen is a highly alkaline secretion which can bo compared with blood. 
Its alkalinity is greater than that of blood. The pll of seminal fluid ranges from 
7.05 to 7.41 and its proteins consist of proteoses and globidins. The speiTnatozoa 
are produced in the testis and the pla.sma of the semen in the accessory sox or¬ 
gans. Considerable fibrinogen and thromboplastin are pro.sent in the semen, and 
the process of coagulation and liquefaction of semen by them resembles some¬ 
what the actions of the same substances present in the blood. Fibrinolj’sin is 
found in the prostatic secretion and when applied experimentally to blood, de¬ 
lays blood coagulation.' Fructo.se and citric acid arc the important chemicals 
present in normal semen. Hyalouronidasc is produced b\' the testis only and 
there is apparently a definite interrelationship of the spermatozoa count, hy- 
alouronidase and the possibility of fertilization." The presence or absence of 
hyalouronidaso in the semen is an additional indicator of testicular function or 
obstruction in the scmiiral duct.® Thus in azospermia, absence of hyalouronidaso 
indicates obstruction in the epididymis or vas and its presence in azospermia 
indicates that the ducts are not blocked. 

The spermatozoa are nonmotile at their site of origin in the testis. The 3 ^ are 
nonmotile in the epididymis, although occasionallj' some motilitj' is noted in 
the tail of the epididymis. Thej’ are nonmotile in the vas deferens but evidence 
motilitj' in the ampulla of the vas and in the seminal vesicles. 

The spermatozoa form only a small part of the semen. Most of the ejaculated 

The twenty-fifth annual William T. Belfield Mcmorijil Lecture presented before the 
OhicagQ Uiological Society October 26, 1953 

' Huggins, Charles and Neal, William: J. Exp. Med., 76: 527-542 1912. 

, Sallman, Bennett .and Birkeland, J. F.; Am. J. Physiol., 152: 271-279,191S. 

Michaelson, Lewis, Haman, J. 0. and Koets, Peter; J. Urol., 61: 799-805, ±949. 
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semen consists of secretion from the accessory glands. The high alkalinity and 
viscid nature of the semen is also derived from the accessory glands. The mat¬ 
uration of the spermatozoa is probably not completed until they have passed 
through the epididymis and entered the ductus deferens. The medium of nour¬ 
ishment and the sustaining of optimum sperm life after ejaculation is due to 
the secretions from the seminal vesicles, prostate and the bnlbo-urethral glands. 
The epidid 3 ^mis, prostate, seminal vesicles and the bulbo-urethral glands are 
the accessorj'- sex organs which elaborate the seminal plasma.'* Fructose and 
citric acid are the most important constituents of the plasma, which is the nu¬ 
trient for the spermatozoa. Production of the .seminal plasma is .subject to strict 
control bj'' various hormones, jiarticularlj' the testis,’'' and the pituitaiy. Castra¬ 
tion produces atrophy of the prostate and seminal vesicles and administration 
in these castrates of testosterone causes return to normal of these structures. 
Both fmetose and citric acid, which are the most important chemicals necessary 
for the metabolism of the .spermatozoa, disappear from the seminal plasma af¬ 
ter castration and reappear promptlj’- after administration of testosterone. The 
presence or absence of fructose and citric acid in the semen is an indicator of 
hormonal function of the testis. The composition of seminal plasma, unlike any 
other body fluid, is subject to considerable variation even in the same animal. 
There is some seasonal variation of fertility in the human; some statistics have 
shown that April is the month of highest fertility.® ]\Iost of the sperm are in the 
first part of the ejaculate and the motility of the .spermatozoa is poorest in the 
last portion of the ejaculate. 

The spermatozoa are nonmotiie at the site of their origin in the testis and in 
the epididjmis because they have no finctose at their disposal and there is prac¬ 
tically no fructose present until the spennatozoa reach the ampulla and seminal 
vesicles. The seminal vesicles are the chief contributors of fructose and sperma¬ 
tozoa utilize this fractose for their metabolism and for their activity. The sur¬ 
vival of .spermatozoa in ejaculated semen depends largel.v on the amount of 
fructose present. A low semen fractose level suggests either hormonal or sper- 
matozoal deficiencj^; however a high level of semen fructose does not necessarily 
indicate great spermatozoa! efficiency for a high level is often found in diabetes. 


The end product of the metabolism of fructose is lactic acid. 

Surgical obstruction of the vas deferens or congenital absence of the vas or 
epididymis does not cause degeneration of the testis. The testis continues to 
secrete and produce spermatozoa, although this activity is markedlj' reduced, 
even though the epididjunis or vas is completelj'^ obstructed. Spermatogenesis is 
present also even in congenital absence of the vas deferens. The restoration of 
the continuity of the vas deferens after it has been resected results in return 
back to normal within 6-12 months of the secretion of the testis. Moore dem¬ 
onstrated spermatogenesis in congenital absence of the vas. We have observed 
this in one patient who had complete azospermia and in whom we found sper- 


■* Mann, T. and Parsons, U.: Biochem. J., 46: 410-150, 1950. 

^ Moore, Carl R. and Gallagher, T. F.: J. Ph.armac. & Exp. 
1930 . 

® MacLeod, John: Annual Rev. Physiol., 5:399-412,1943. 


Thorapeut., 40 : 341-349, 
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matogcnesis on testicular biopsy. This patient was later operated upon for the 
relief of po.ssiblo obstruction in the cpididymi.s or vas, at which time congenital 
absence of the tail of the epididymis and vas deferens was noted. 

Anomalies of the seminal duct are probably as frequent as those of the urinary 
traet. I have noted at necropsy complete absence of the seminal vesicles. The 
seminal vesicles may bo rudimentary, the ejaculatory duct may bo absent on 
one side. We have also seen complete separation of the body and tail of the cpi- 
didj'mis. 

THE EPIDIDYMIS 

The epididymis is a single tubule formed by the junction of the vasa efferen- 
tia emanating from the rete testis. It is very much coiled and twisted upon it¬ 
self and if unwound would be 20 feet long. The epithelium of the epididjunis is 
not ciliated. It has projecting ends which dip into the lumen and elaborate the 
secretion which can readily he found in the lumen of the epididymis. The sper¬ 
matozoa which are nonmotile in the epididymis are carried along to the vas 
deferens by secretory pressure and bj' contractions of the muscle fibres in the 
fascia of the epididymis. 

The epididymis is a derivative of the wolffian body. It is the passageway for 
spermatozoa from the testis and continues as the vas deferens. It also has a 
secretory function. These two functions are well recognized. Some years ago wo 
attempted to determine whether the epididymis has an excretory function simi¬ 
lar to the kidney. We found dye in the body of the epididymis following the in¬ 
jection intravenously in the dog of high concentrations of merourochromo, 
methylene blue and indigo carmine. However, this has not been verified by oth¬ 
ers and repeated observations by me have brought varying results, some positive 
and others negative. The epididymis as a separate structure for the passage of 
spermatozoa is present in all species higher than the amphibian and is a well 
developed structure in the mammal. It would seem that it must have a definite 
purpose other than merely being a passageway for the spermatozoa. Belfield’s 
statement was to the effect that it would be odd for a spermatozoon J^oo of mi 
inch long to travel 20 feet, 100,000 times its own length in order to get anywhere 
if there were not some purpose in this. The function of the cpididjunis in rela¬ 
tion to the speiTOatozoan is as yet not clear. It has been postulated by many 
that the secretion of the epididymis acts toward maturation of the sperm. This 
is probably true but has not been definitely proven. A study by Weismani on 
speiTOatocele fluid presents the finding that most of the spermatozoa in a sper¬ 
matocele cyst are immature and he concluded that epididymal secretion is nec¬ 
essary for maturation of the spermatozoa and that the maturation of the sperm 
is not completed until they enter the ductus deferens. Spennatocele cysts are 
nearly always found at the head of the epididymis. I have found in examining 
spermatocele fluid that although some of the spermatozoa are motile they are 
smaller than normal and their life duration on the slide usually very short. 
The alkalinity of the fluid in a spermatocele cyst is less than in ejaculated se¬ 
men. 

’ Weisman, A. I.: J. Urol., 4G: 423^26,1941. 
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The spermatozoa constitute onlj' 10 per cent of the semen, the rest or 90 per 
cent consists of plasma. Belfield’s concept was that most of the secretion com¬ 
posing the human semen is produced by the epididymis. He based his conclu¬ 
sions on the clinical observation that in obstructive sterility in the male follow¬ 
ing epidid 3 TOitis or resection of the vas that the ejaculate is only about of 
what it had previouslj’- been. Therefore, since onlj’- the spermatozoa and the 
epididj^mal secretion are absent under these conditions, he concluded that most 
of the secretion of the semen was the product of the epididymis. However, 
Huggins and Scott® state that ligation of the vas deferens does not appreciably 
change the qualiU’- or quantity of the secretion of the semen and that the plasma 
of the semen is largety the secretion of the prostate and seminal vesicles. Here 
is a field, the function of the epidid.ymis, which is still open for study. 


SPERMATOCELE 

Spermatocele cj^sts are usual h' found at the head of the epididj-’mis and are 
e.xtravaginal in the vast majorit.y of cases. The.y are common and are often mis¬ 
taken for hj’-drocele. Some of the unsuccessful results in hj'drocele operations 
are due to the fact that a spermatocele was pre.sent and overlooked. Spermato¬ 
celes require resection and not a so-called “bottle” operation. When one dissects 
the cyst very carefully it will be found that it originates either in the head of 
the epididj'mis or the rete testis. Occasional^ one can dissect a spermatocele 
cj^st completeh’ and find that its true nature is that of an aberrant duct ending 
blindty, originating either from the rote testis or the epididymis. The spermato¬ 
cele cj'st in the vast majority of cases is the result of the dilatation of the blind 
end of a vas efferens which has not united with the other vasa efferentia to form 
the head of the epididymis. The blind end of this aberrant duct begins to dilate 
when the individual becomes mature, due to its filling up with spermatozoa. 
As the result of the secretoiy pressure it gradualh' dilates similar to a rubber 
balloon when it is distended and thus a cj^st of varying size is graduall}’’ formed. 
The appearance of the fluid in a spermatocele C 3 ^st is either pale gre 3 q or soapy 
depending chiefl 3 ^ upon the quantit 3 ’^ of spermatozoa present. Of interest here 
is the observation b 3 ^ Weisman and numerous observations b 3 ' myself that 
while one can find some live sperm in the spermatocele fluid most of the sperm 
are dead or appear immature. If the epidid 3 mis is necessar 3 " for the maturation 
of sperm then attempts to inseminate the female b 3 '’ spermatozoa aspirated 
from the testis have no scientific basis. Neither does short-circuiting of the vas 
to the spermatocele C 3 ’^st have much value if this is true. The various operation 
for .short-circuiting the vas in the presence of obstruction in the tail of the epi- 
did 3 '’mis b 3 ' either uniting the vas direct^' to the testis or to the head of the 
epidid 3 ’^mis probabty have veiy little merit for the sperm have not traveled 
through the epididymiis and have not had an opportunity to mature. 


THE V.\S DEFERENS 


This structure is analogous to the ureter for it is 
It is an elastic structure which can be drawn far out 


the original wolffian duct, 
of its sheath in the scrotal 


s Huggins, Charles and Scott, tV. W.; .Am. J. Phj-sioL, 136: 467-173,1941. 
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las It has a thick i\all of longitudinal muscle fibies but no ciiculai fibers and 
a naiiow lumen It Minds its way about forming a loop and travels thioiigh the 
pehis, ciossing the ureter, and finally ends m the ampulla, its dilated poition 
Although coiitiactions of the las occur these do not piodute the same peiistal- 
tio iiaics as in the uietei foi the ins dcfeiens has no uiculai muscle fibeis Ihe 
speiniatozoa pass down the vas deferens to the semina vcsiclosl and ampulla 
chiefly by secietoiy piessuie They me also aided bj the musculai contiactions 
of the las which are gieatly nuioased dtiiing coitus Fiuctose, the iital taibo- 
hydiate necessary foi sperm metabolism, is not picsent in the las and theiefoie 
the speimatozoa are still nonmotile Iloweiei, motihli of the speim is noted in 
the ampulla of the vas The ampulla is often well de\ eloped and quite huge and 
can be a receptacle foi the speimatozoa until they me expelled b\ the inioliin- 
tari contiactions of its smooth muscles as in the case of the seminal lesicle or 
at ejaculation Studies b\ Waddell® show that the vas has sympathetic and 
parasympathetic innoivation and that its ability to undergo contiactions is 
also inherent in the muscle itself The vas, as well as the iiietei, is affected by 
ceitain drugs Waddell has shown that the vas has musculai contiactions of its 
fibers and that this can be affected by vanous dings binh ns stij chiiine, quinino 
and cocaine thiough then diicct stimuhtioii of the muscle fibres and not iiec- 
essaiily by action on the nencs Studies by Macht on the pliysiologv of the 
ureter and vas deforena reported some years ago are still of inteiest The iiietei 
has great v itality' and can undergo contractions foi a long time in suitable me¬ 
dium The vas doforons in suspension picpaiatioii undei suitable conditions 
shows rhythmic contractions but thc'-e movements are not so constant oi so 
easily obtained as in the uretei ‘® Only’ longitudinal segments of the v'as defeicns 
showed movements and not complete imgs oi poitions of the vas deferens ns in 
the case of the ureter This is due to the fact that the v as dcfeiens has no cir¬ 
cular fibers Suitable solutions foi activity’ of iiiigs oi segments of the uietoi me 
Ringer’s or Locke’s with the addition of sodium chloiidc and an acid medium 
The vas undergoes activity best in Ty’rode solution with the addition of sodium 
bicarbonate which is an alkaline medium This is the normal medium foi seminal 
plasma w Inch is alkaline, w herons unne is acid in higher mammals The v as has 
sympathetic and parasy’mpathetic inneivation wliiih lesponds to the action of 
vaiious drugs A rise in tempeiatiue fust stimulates and subsequently paialyses 
the movements of the vas and ureter k fall in tempoiatuie inhibits ureteral 
and V as contractions 


HEGENERATIOK OF THE VAS DEFEIlEVb 

It has been recognized clinically foi many ycais that attempts at steiihzation 
of man by either cutting oi tying the vas aie often unsuccessful I demonstrated 
many yeais ago that the v’as deferens legeneiates veiy rapidly aftei it has been 
cut or tied and that this regeneration is aided by its sheath Therefoie if V’asec- 
tomy IS to be piopeily’ done, a rathei laige poition of the v as should be resected 
and the cut ends civished and turned backward Successful le-anastomosis of 


“ Waddell, J A J Pharmacol , 9 270-286, 1917 
'»Macht, D I J Urol , 1:97-111,1917 
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the vas deferens is possible many years after resection. The reraarkal)le regen¬ 
erative capacity of all epithelial-lined ducts is exemplified here as well as in 
other portions of the body and it is chiefly this regenerative capacity that makes 
urologic surgery possible. 


THE .SEMIXAL VESICLES 

Ever since the days of Fallopius hundreds of years ago there has been a dis¬ 
pute as to the function of the seminal vesicles." Fallopius and others maintained 
they are the reservoir or storehouse for the spermatozoa. Swammerdam and 
Hunter disputed this and were of the opinion that they merely act to secrete a 
portion of the seminal plasma. The anatomy of the seminal vesicles was not 
well understood until radiography of these structures had been done. Picker 
first showed the seminal vesicles on x-ray and Belfield later made many of his 
original observations through radiography of the seminal vesicles. Belfield stated 
that the seminal vesicles in the human arc structures peculiar to the human 
and the anthropoid ape. Thej'' are hollow structures with a twisted tubule like 
a pea in the pod. In the lower species of mammals they are onlj' glandular struc¬ 
tures and not vesiculao seminales but glanduli scminales. He contended that 
the seminal vesicles in the human are tme reservoirs for semen and that they 
are analogous to the urinary bladder which is the reservoir for urine. He based 
his conclusion on the observation that fluid injected through the vas fills the 
seminal vesicle before overflowing through the ejaculatory duct into the pros¬ 
tatic urethra and the bladder. He concluded that the spermatozoa enter the 
seminal ^'esicle and remain there until expelled. The sphincters at the neck of 
the seminal vesicle and about the ampulla allow the seminal vesicles to retain 
their contents, except when peristalsis of the vesicles occurs. The seminal vesicles 
do not, however, retain all their contents until ejaculation occurs, but contract 
at intervals expelling their secretions. The mechanism here is similar to that 
of other hollow organs containing smooth muscle, involuntary contractions oc¬ 
curring in a manner similar to that of the gallbladder. Belfield first demonstrated 
that the urine in most men contains a few spermatozoa at various times; in fact 
about 25 per cent of all urine specimens in the adult male contain spermatozoa. 
The contraction of the seminal vesicles may be due to the smooth muscle m 
its wall, or the vesicle maj^ be considered as merel}’^ a receptacle similar to the 
gallbladder which distends and empties. The contraction of the elevator am, 
however, is also an important factor in expelling the contents of the seminal 
vesicles. Thus terminal phosphaturia which is occasionally observed is due to 
the sudden expulsion of the contents of the seminal vesicles by the contraction 
of the perineal muscles. 

VESICULAR ALBUMINURIA 

The proteins of the semen consist chiefly of proteoses and globulins. Some 
cases of so-called idiopathic or physiologic albuminuria in the male are meiely 
vesicular albuminuria which is really globulinuria and is the result of the ex¬ 
pulsion of vesicular contents in the urine at the end of urination. Thus albu- 

n Thomas, B. A. and Harrison, L. W.: J. Urol., 1: 59-74, 1917. 
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miniuia of iidolcscGiice ui tliG miile niaj also in some cases be due to hyper¬ 
secretion of the piostato and seminal vesicles 

Studies by Brack on the contents of the seminal resides in cadarors showed 
no speim in the seminal resides'^ m almost 50 pei cent of a total of 500 cram¬ 
med Thcie aie othei icpoits of postmoitem crnmniations m men m which reiy 
few or no spei-m w ere found m the seminal r csides 

The importance of the seminal resides as the chief souico of finctose indi¬ 
cates they are not only a icceplacle for spcimatozoa but also hare anothei func¬ 
tion, le production of a secretion which actuates the speimatozoa It is the 
opinion of many that the seminal resides are a icseiroii for the spennatoroa 
but that they aie not the onlj lescrvoir and that the ampulla of the ras also 
seircs the same function Thus the seminal resides hare a dual function—that 
of secietion and also as a leceptadc foi the spermatozoa 

SEMINAL VLSICLLITIS, PLS TUBES IV THE M VLE (llELrlrLu) 

Seminal resiculitis rras a subject frequentlr discussed at iiiologic meetings up 
to 15 or 20 jears ago Discussions eonceinmg the seminal resides appeal lela- 
tirelj'mfiequent in the htoratuie now because pathology of these structures 
is apparently not coiisideicd impoitaiit Although seminal resiculitis was un¬ 
doubtedly orerempliasizcd in the past it is well to remember that these aie 
rather large structures in close association with the bladder neck, uiethra and 
prostate and that the infection of the seminal resides is usually picsont m asso¬ 
ciation with infections of the piostatc Infections of the seminal resides often 
produce symptoms of bladdei nock disease 
Wlien doing letropubic piobtatcctomv rrc froqucntlj evpose the seminal res¬ 
ides Thej aic suhtiigonal and occasionallj quite laige We remore the upper 
portion of the vesicles in manj cases for the purpose of getting a good functional 
end result 

VASOTorir 

This IS the term coined bj Bolfidd for the injection of the seminal vesides 
through an incision m the soiotal ras This rras intended to medicate the in¬ 
fected seminal vesides Horrercr, its value now is merely that of radiography 
of the seminal resides and much has been learned fiom this proceduie Thus 
if one will look carefully at ladiogiams of the seminal resides it will be noted 
that the ampulla of the ras enters the neck of the seminal resides similai to the 
insertion of the uietei into the bladder, also that the ejaculatorj' duct is a con¬ 
tinuation of the seminal r eside and is not formed by the junction of the ampulla 
of the r as and seminal r esicle, as usually stated Theie is theiefoie a valid rea¬ 
son for Belfield’s contention that the seminal reside, rrhich is a tubular struc¬ 
ture in the human, is a leserroii foi the spermatozoa 
These aic some of the highlights on the seminal duct There is much moie 
that has not been coveicd I have thoroughly enjoyed rornewmg this subject 
and hope it is of interest to >ou as it has been to me 

lOi S Michigan Ave , Chicago S, JU 
n Bracli, tV Ztschr f urol Chir , 12 403, 1923 
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TRANSVESICO-CAPSULAR PROSTATIC ADENOMECTOMY (TRANS- 
COMMISSURAL): PRELIMINARY REPORT ON 80 CASES 

JEAN-PAUL BOURQUE 

From the Department of Surgery, Section of Urology, H6tel-Dieu Hospital, University 

of Montreal, Canada 

Since Freyer’s prostatectomy Avas published, numerous techniques have been 
devised for prostatic adenomectom 3 ^ All methods have their good points but, 
in our opinion, too much is left to nature’s goodwill, mainlj’- hemostasis, which 
in most procedures is not feasible because of inadequate exposure. For that 
reason Ave adopted the operation described hereafter, bearing in mind that 
excess bleeding during and after prostatic adcnomectomj'’ comes from the tAvo 
Amsicoprostatic arteries, the bladder neck, the Amsical mucosa and the superior 
and lateral capsular veins. 

To our knoAA'ledge a foAV techniques similar to ours liaA'e been described, but 
all AAuth Avhich Ave are familiar Avere I’eported under the name of retropubic 
prostatectom3^l•■* 

We think that “transvesico-capsular prostatic adenomectom 3 "” is a suitable 
term for the procedure. It could also be called “transcommissural prostatic 
adenomectom3^” 

In this operation, the exposure is adequate; it alloAA’s a direct aucav on the AAdiole 
region; it pennits for all practical purposes complete hemostasis, leaving a slight 
ooze which tapers off in a matter of 24 to 36 hours; it also affords access to 
stone, diverticulum, inteinreteral ridges, tumors etc; it is not traumatizing 
because the pubis, the bladder and the peritoneum are Avell protected. The 
operation is not difficult and can be easiR' performed on 3113 '’ patient Avhether he 
is short or fat, or both. 


INSTRUMENTATION 

No special instiTimentation is needed outside of a self-retaining abdominal 
retractor, a flexible blade retractor, a Beckman’s autostatic retractor and long 
cuiwed scissors. A French needle of the Reverdin t 3 'pe, called the “Bergeret 
needle, is Amiy handy to place the deep ligatures but these can be placed Avith the 
usual instrumentation. 


TECHNIQUE 

Our cases Avere done either under general anesthesia or under spinal anesthesia, 
this haAong no direct relation to the operation itself. 

While the anesthesia is being induced, the urethra is irrigated AAith zephiran 


Accepted for publication March 31, 1954. 

' Hand, J. R. and Sullivan, A. W.: Retropubic prostatectomy: An analj^sis of lUu cases. 
J. A. M. A., 146: 1313-1321, 1951. „ ^ 

= Jacobs, L. C. and Cooper, E. J.: Prevesical prostatectony. Urol. & Cutan. Rev., o • 

’3Vard, R. 0.: t^esicocapsular prostatectomy. Lancet, 1: 472-474, 194S. 

■* Carruthers, C. M.: Retropubic prostatectomy, modification of Millin operative te 
nique. J. Internat. College of Surg., 16: 639-645, 1951. 
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chloride 1:1000 and then a soft rubber catheter is inserted into the bladder. 
The bladder is irrigated with normal saline solution, after which 50 oc zophiran 
chloride 1:1000 are introduced into the bladder and left there, the catheter 
being removed. Complete sterilization of the operative field is then obtained by 
alcohol and metaphen solution. 

The vasa deferentia are ligated and divided. 

A midlino incision is made from the pubis to the umbilicus. The bladder and 
the space of Retzius are exposed. The superficial veins of the space of Retzius 
are ligated behind the pubis and on the bladder and aie resected. 

A trocar, connected to a suction pump, is then introduced in the bladder, im¬ 
mediately above the neck, so as to cmpt 3 ' tlic latter compictclj'. Since the solu¬ 
tion has been in the bladder for 15 to 20 minutes, the cavity, for all practical 
purposes, is sterile. 

A stab wound incision is made uherc the trocar was inserted. The index finger 
is introduced through this opening towards the prostatio urethra; the mucosa 
of the prostatio urethra is broken auteiiorlj' on both sides, as in the well estab¬ 
lished suprapubic technique; This is done in order to avoid pi'ofuso bleeding and 
to enter the normal prostatocapsular cleavage bed. 

Then, the prostatic capsule, the neck of the bladder and the bladder arc in¬ 
cised on the anterior wall for approximately 3 iirches (fig. 1, zl), and the retractor 
in the form of a wide, flexible blade is placed in the upper part of the bladder so 
as to keep it opened and retracted back, thus giving a complete exposure of the 
region operated upon. The adenoma is therr bluntly dissected untlr the index 
finger first latcrallj', then posteriori}’, avoiding the urethra and the bladder 
tteck (fig. 1, B). 

Long curved scissors are used to divide the rrrethra near the apex of the ade¬ 
noma (fig. 2, A). 

The same scissors ar e rrsod to divide the bladder mucosa which is incised all 
around the lateral and the median lobes, so as to have a good, clean incisiorr 
(fig. 2, B). 

If the capsular veins bleed too mrrch, a catgut sutrrre is placed through the 



n “fTfaflatw capsule, bladder neck .and lower anterior wall of bladder 

ne’ek.^ liberating adenoma on sides and underneath avoiding uiethra and bladder 
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Fig. 2. A, long curved scissors dividing adenoma from urethra. B, same scissors dividing 
bladder mucosa from lateral and postenor prostalic lobes. C, catgut placed in lowei angle 
of wound foi tempoiar}’ hemostasis. Same scissors divide adenoma from bladder neck. 

capsule at the lower part of the incision and pulled upwards, the compression 
being sufficient to produce temporari’- hemostasis. After this is done, the adenoma 
is lifted up from its capsular bed and brought into the bladder and sharp dissec¬ 
tion scissors are used to free it from the bladder neck (fig. 2, C). The adenoma, 
completely freed, is then removed. If anj' small adenomas are left, the}’' can be 
seen and removed either with the finger or with the scissors. 

The main bleeding points are now completely visualized as the exposure is 
\\nde. The two main arteries, that is the two vesicoprostatic arteries, are ligated. 
The 3 ’’ can usually be seen spurting ver}'- clearlj’- on the lateral aspects of the 
bladder neck, between 1 and 3 o’clock on the right and between 9 and 11 o’clock 
on the left. They are ligated with 0 chromic catgut with a figure of eight stitch, 
so as to be secure. If there are anj>' other spurters, the}’’ are ligated. The bleeding 
that occurs in the vicinit}’’ of the urethra is stopped b}^ the catheter which will 
be placed later. 

If any pathological process is found in the bladder, especially anintcriueteuc 
ridge, it is resected bluntly with the scissors. The posteiuor lip of the bladder neck 
is then resected properly and either continuous suture, interrupted mattress or 
figure of eight sutures are placed on the latter, thus completing the hemostasis. 
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Fig. 3. A, visualization of bladder and of prostatic bed with ligatures pl.aced, recon¬ 
stituted bladder neck sutured and catheter in good position. B, sutures appioximating ano 
adjusting anterioi part of bladder neck. (7, wound closed with diains coming thiough latera 
stab wounds, cathetei held by sutuies to penile foreskin. 
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A No. 24 multiple eye Marion catheter, the tip of which has been cut off to 
afford better drainage and avoid irritative bladder spasms after the operation, 
is introduced through the urethra with the eyed portion placed half in the bladder 
and half in the prostatic bed. No topical hemostatics of any kind arc used (fig. 
3, A). 

When the catheter has been adjusted, it is secured in good position and hold 
there by two silk stitches sutured to the penile fore.skin, this causing absolutely 
no pain or discomfort. 

Two stitches arc now placed on the bladder neck in order to be .sure that this 
particular portion is well approximated so that one finger can easily pass through 
the neck opening (fig. 3, B). 

The prostatic capsule and the bladder are closed by two layers ol continuous 
sutures, using No. 0 chromic catgut. 

A stab wound is made on either side of the recti muscles through which Penrose 
drains placed in the space of Retzius are drawn out. The median incision is closed 
completely (fig. 3, C). 

The wound is isolated with a dressing covered by adhesive tape. Sterile 
gauze is also used to cover the two drains. 

The bladder is now irrigated. If by chance a few clots remain or a tendency 
to clotting is noted, 30 cc of a 1 per cent sodium citrate solution are introduced 
in the bladder to make sure that no clots foi-m during the return of the patient 
from the operating room to his bod. 

rosTornmvTivE caiu; 

Irrigations are done, if needed; if not, as is the role in most cases, the catheter 
is just left alone in a urinal and looked over every hour or so to vcrif 3 ' its good 
function. 

The patient is pennittod out of bed either the night of the operation or the 
next day. The dre8.sing covering the drains is not touched until the .second post¬ 
operative day. The two drains arc shortened a couple of inches everj’ day so that 
on the fifth postoperative day, both drains are completelj’ removed. The main 
dressing is not touched until the eighth postoperative day, when it is removed 
with the stitches. The catheter is removed on the fifth or sixth da}'. 

If the patient has discomfort or pain the day of the operation and the next 
day, morphine or other drugs are given, but on no occasion have we used more 
than one to two quarter grains of morphine to make the patient comfortable. 
Streptomycin and penicillin are given routinely. 

After 48 hours, if the Marion catheter causes pain, it is removed and replaced 
by a No. 22 Foley catheter because, for the ambulant patient, it is moi e com¬ 
fortable than the rigid Marion catheter. 

.4NAIA-SIS OF CASES 

An analysis of our cases is presented in tables 1 to 8. 

We had 1 case of secondary hemorrhage, G cases of urinary leakage and wound 
infection, 1 case of incontinence, 3 cases of bronchopneumonia one of which was 
fatal and 5 cases of phlebitis (table 4). At no time did we encounter shock, either 



922 


JEAN-PAXJL BOURQUE 


Table 1. Ages 



Per cent 

4 patients between 45 and 60 years of age. 

5.0 

42.5 

34 patients between 60 and 70 years of age. 

28 patients between 70 and SO years of age. 

35.0 

14 patients between 80 and 90 years of age. 

17.5 


Table 2. Olhcr vrinary conditions present 


i 

Cases 

Per cent 

Infection. 

44 

55.0 

Bladder tumor. 

1 

1.2 

Diverticulum. 

1 

1.2 

Calculi. 

5 

6.3 

Impaired renal function. 

7 

8.7 


22 j 

27.6 

Prostatic obstruction only.j 


Table 3. Other sijsiemic conditions present 



Cases 

Pet cent 

Chronic myeloid leukemia*. 

1 

1.2 

High blood pressure and arteriosclerosis. 

10 

12.5 

Cardiac conditions (i.e. coronary, partial block, en¬ 
larged heart etc. 

25 

31.3 

Other conditions of secondary importance, (i.e. diabetes, 
pulmonary, varicosed veins etc.). 

12 

15.0 

Healthy and good risks.' 

32 



1 

Total; Good risks.‘ 

i 32 i 


Poor risks.j 

48 



' 1 

'_ 


* The one case of mj'eloid leukemia had 120,000 white blood cells and a bleeding time of 
32 minutes. No postoperative hemorrhage, immediate or secondary, was encountered m 
this case. 


Table 4. Postoperative complications encountered 



Cases 

* Per cent 

Shoo.k fprimnrv or Roonnflnry^ . 

0 

0 

ImiTiediate postoperative hemorrhage. 

0 

0 

Secondary hemorrhage . 

1 

1.2 

TTnnnrv leaknge and wound infection. 

6 

7.5 

Urinary infection or septicemia. 

0 

0 

Fistulas. 

0 

0 


0 

0 


1 

1.2 


0 

0 


3 1 

3.8 

nivpidnfnrv rnhlehitiR^ . . . 

5 

6.3 

Uneventful recovery. 

64 

80.0 
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Tabi.f o iVitnibcr 0 / rfitijs 0 / ‘posioperahic catheter drainage 


Al-iximum* 

Minimum 

Avenge 


Dajs 


30 

5 


* The maMmum number of daj s in xihicli i patient ns 011 post ope ratu c cat he ter dram 
agewasSOdajs because of the fi patients who had urinar> leakage and uound infection 


lABin G //c«/iMff oj the uound 



Cases j 

1 ' 

Per cent 

Pnmarj healing | 

74 ! 

92 =) 

Secondarj healing 

G 

7 5 


Tablf 7 A^umher of days of hospilaltzation 



Da^s 

Longest hospitalization* ^ 

33 

Shortest hospitalization 1 

0 

A\eragc 

12 3 


* The hospitalizatioiUN as lengthened bj those patients who had unnarj leakage or other 
postoperative complicationSj 1 c phlebitis, etc 


Tabi e 8 Results 



Cases 

Per cent 

Good results 

04 

so 

Complications 

15 

IS s 

Mortality 

1 

1 2 















Fir 4 

primary or secondaiy, immediate postoperatne hemoiihage, urinaiy infection, 
fistulas, osteitis pubis or lesidual mine The case of secondary hemoiihage hap 
pened on a patient 83 years old, \ery nervous, a\ho a\as ah\ays tense and com- 
pJained of bladder spasms, the hemoirhage -was not serious and as soon as the 
blood clots A\ ei e e\ acuated, the bleeding stopped The 0 cases of in inaiy leakage 
and Mound infection oceiined m the first 25 cases Cathetei diainage Mas re 
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instituted and the wounds healed secondarily. The case of incontinence lasted for 
about 3 weeks but actually the patient now has no symptoms whatsoever. Our one 
fatality was bronchopneumonia iir a man of 89 years of age, 12 days after opera¬ 
tion; the pulmonary complication appeared the day before he was supposed to 
leave the hospital. Autopsy indicated that the urinary tract was negative. 

We had uneventful recoveries in 64 cases. 

In the last 55 cases done, the technique was more to the point and in no case 
was the catheter in place longer than 6 dajns nor hospitalization greater than 12 
days. 

We had 79 cures or 98.8 per cent and 1 death or a 1.2 per cent mortality. 

None of these patients actuallj'’ have had any difficulty in voiding. In most 
of them, the urine was clear and free of pus within 3 to 4 weeks; some still have 
to get up once a night and urinate every 3 to 4 hours during the day. None have 
residual urine. 

Figure 4 depicts a urethrocystogram made 2 months after operation; a good 
urinary stream can be observed. 

Sexual potency was undisturbed when present before the operation. 

CONCUUSIONS 

A technique has Ijeen fully described for prostatic adenomectomy. It can be 
called the transvesico-capsular prostatectom}’’ or the trans-commissural prostatic 
adenomectomy. 

The purpose of the operation is to avoid serious blecdiiig during the operation 
by doing the adenomectomy as anatomically as possible; i.e. the dissection of 
the adenoma from its bed followed by the division of the urethra, the vesical 
mucosa and the bladder neck, all these stages being done under direct vision. 

It permits practically complete hemostasis by adequate ligature of the two 
vesicoprostatic arteries and the suture of the l^ladder mucosa, thus a^miding 
immediate postoperative hemorrhage. 

It permits complete reconstitution of the bladder neck thereby avoiding late 
strictures that often follow other techniques. The surgeon is afforded an oppor¬ 
tunity to correct other pathological processes when present. 

The operation is nontraumatizing as nothing is done blindlj', and trauma to the 
pubis or the peritoneum is avoided completel 3 ^ 

The operation can be done satisfactorilj'’ on fat and short individuals. 

The postopei’ative course is smooth, the immediate and late results are good, 
and follow-up examinations reveal no late complications. 

The number of days of catheter drainage is short and so is the hospital stay. 

Our cases were not chosen; thej"^ were met as the}'’ came. Half of the cases Aveie 
ward cases and the other half were private, this making no particular difference. 

SUMMARY 

A technique for prostatic adenomectomy has l)een described. It can be called 
the transvesico-capsular prostatic adenomectomy or the transcommissuia 
pi'ostatic adenomectomy. A preliminary report has been made on 80 cases wi i 
immediate and late follow-up. 

294 Carre Si. Louis, Montreal, Canada 
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THE SAFETY OF WATER IRRIGATION IN 
TRANSURETHRAL PROSTATECTO:\IY 

HATiRY 11 PITTS and PRANK IIINMAN, Jn 

From the Department of Sitrgcn/ Vrologtj, Uniicrsily of California School of Ifcihcinr, 

Snn I ranctsco 

The choice between water and a nonhemolytic solution has di\ided icbec- 
tionists We feel it necc'isaiy to justify ouiselvos since \\c lia\c coiitmuecl to 
use i\alei iii spite of its coucleniiiatiou bj some authorities Outstanding icsec- 
tiomsts, liniing seen hemoljsis and loiici uephion iiephiosis nitli natei iiiiga- 
tion, have turned to glucose, mannitol, and othei iionhcmol} tic solutions So 
Me haae e\amined oui omii c\peiicncc, to see if \\e should change fiom the use 
of Mater 

TnroiicTrc coNSiotnmoNS 

Experimentally it is iciy haul to pioduce anuiia by lysis of blood alone 
Some othei faotoi must bo ptcsciit, such as shock, pool renal function, oi diioct 
renal damage (as by tcmpoiary venous or ai tonal oi elusion) Also, the icpoited 
olimoal experience, mIiiIc shouing that hemolysis has been picsont in the cases 
Mith anuria, does not always cmphasire the cases Mith homoljsis of similai 
magnitude in which anurn docs not occur A patient one of us opciatcd upon 
m 194G had a serum hemoglobin level of 090 rog /lOO cc Mith cyanosis and later, 
icterus, but oliguria oi anuua did not doxclop 

The disadvantage of the nonhcmolj tic solution is its picsonation of the led 
blood cell which, by rofiaoting light, limits xisibihtj Poihaps foi the highly 
skilled resectionist who can distinguish the tissue layeis with gicat ease, this 
limitation is not serious But the man who does a resection less often than once 
a week needs good Msibility so that he can readily identify the collect plane 
The highly skilled lesectionist operates upon large glands in which the tnie 
piostate IS greatly thinned, so that cntiance of water into the peiipiostatic xe¬ 
nons sinuses will occui more often Most icscctionists, on the other hand, limit 
themselves to glands weighing 40 or 50 gm and so maintain a thickei biilw ark 
of true prostate betw een the margin of resected adenoma and the capsulai veins 

CLINIC XL DXJEniENCn 

On the University of California service (Univorsitj and Fiaiiklin Hospitals) 
in the 7 years from May 1947 to Apiil 1953 inclusive, 509 lesections weie done 
by the resident and xusiting staffs There were 8 deaths (1 G per cent) Eight 
patients had postoperative anuna oliguna, usually with othei complications 
Thtee of the eight died The othei 5 deaths, uncomplicated by renal shiitdow n, 
weie caused by pulmonarj embolus, cerebral thiombosis, uieteral obstruction, 
caidiac failure, and coronary occlusion 

CASES OF OLIGURIA ANURIA 

Case 1 M F, 75 yeais old, had excessive bleeding during and aftei tians- 
uietbral lesecfion, with a possibility of extrapeiitoneal extravasation Three 

925 
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units of blood and two units of plasma did not bring his lilood pressure above 
100 mm. Hg. sj^stolic. He was anuric on llie second postoperative day and died 
6 da^^'s later in oliguria. 

Case 2. 0. S., a 70-year-old patient, had an easy 24 gm. i-esection with slightly 
more than 100 cc blood loss. However on the next day during treatment for 
atelectasis, he aspirated vomitus. Hj'-potension followed, then oliguria, but his 
phenolsulfonphthalein excretion was 35 per cent in one hour on the fourth day. 
He died on the twenty-fourth day, with multiple arterial emboli. 

Case 3. F. K., 67 j'-ears old, had excessive bleeding after resection. In spite of 
c.y.sto.stomy and packing, bleeding caused shock with .subsequent oliguria. The 
sigmoid was perforated. Anuria, unresponsive to fluid control and cross-trans- 
fusion, ended in death on the eighteenth postoperative day. 

Case Ji- E. S., a 71-year-old man, had a 33 gm. resection with 241 cc blood 
loss. There was cyanosis, tachycardia, and transient hypertension followed by 
marked hypotension, and oliguria lasting 3 days with 490 cc the lowest daily 
output. He was discharged convalescent on the fourteenth day. 

Case 5. S. K., 75 years old, had perforation of the capsule after 30 gm. had 
been resected. The blood pressure rose to 160 so that the operation was stopped. 
He then appeared shockj' and cjmeotic. At that time, however, .serum hemo¬ 
globin was only 60 mg./lOO cc. He was returned for fulguration, then sent to 
the operating room for cystostomy and packing of the fossa. This was accom¬ 
panied by hypotension. Oliguria followed, lasting 8 to 10 days. He was dis¬ 
charged on the twenty-seventh day. 

Case 6. C. V., a 65-year-old man, had a small resection Avith considerable 
bleeding and a recognized capsular perforation. Suprapubic packing Avas done. 
Oliguria, folloAA'ed by anuria, lasted to the sixteenth postoperatiA'C day. He had 
thrombophlebitis and pulmonary infarcts, but Avas discharged on the forty- 
ninth day. 

Case 7. W. H., 55 years old, had his first resection ended after 30 minutes 
because of clinical signs of shock without hypotension. Six days later, 50 gm. 
Avere resected. Chills Avere obserA'ed after 250 cc of Avhole blood Avas given, so 
the transfusion Avas stopped. There Avas further bleeding and hj^potension after 
operation. Oliguria lasted 13 dajAs. The patient Avas discharged on the tAA’enty- 
third day. 

Case 8. H. D., 68 j^ars old, had extravasation under the trigone and uncon¬ 
trollable bleeding during transurethral resection. Cystostomy and packing con¬ 
trolled the bleeding. Oliguria (about 500 cc daily output) Avas folloAved by diu¬ 
resis on the eleventh da3^ He Avas discharged on the tAventy-fifth postoperatiA’e 
day. 

These patients all had severe hypotension, often Avith frank shock, extravasa¬ 
tion, and such bleeding that open packing Avas required. The first patient aaFo 
died had seA'ere hemorrhagic shock Avith prolonged hypotension. The secon 
death folloAved hypotension from aspiration of Ammitus a daj'’ after an operation 
in AA’hich there Avas little opportunity for hemolysis. The other patient aaFo e.x 
pired had severe hemorrhagic shock, requiring suprapubic packing during av nc i 
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the sigmoid was perforated. In none of these did hemolysis appear to bo an im¬ 
portant factor in causing death. 

The semm hemoglobin level unfortunately was determined in only one pa¬ 
tient (case 5), but in this man it was not very high (60 mg./lOO cc) and does 
not account for the oliguria, which probably was due to hypotension during the 
open packing of the fossa. 

Case 4 fits best into the classical sjmdromc of the hemolytic reaction (cyano¬ 
sis, tachycardia, transient hypertension followed bj’ hypotension), but this 
man also had a rather heavy loss of blood, and his oliguria was mild and lasted 
only 3 days. 

Study of these S cases suggests that hemolj'sis does not necessarily play a 
major precipitating part in post-resection oliguria. 

SU.M.MARY ,\ND CONCLUSIONS 

Study of 8 cases of renal shutdown(5 temporary and 3 permanent) in 509 re¬ 
sections of the prostate on the University of California services suggests that 
hemolj'sis bj' water as an iriignting fluid is not a critical factor in anuria or oli¬ 
guria. Severe blood loss with hypotension and shock arc more frequently im¬ 
plicated. 

Resection of large glands with thinned surgical capsules more often involves 
opening into venous sinuses. This explains the preference for a nonhemolytic 
solution by skilled rcsectionists, but does not mean that it is needed for the 
smaller adenoma enclosed in a thicker prostate. 

Nonhemolytic irrigating solutions tend to obscure vision, making identifica¬ 
tion of exact tissue planes more difficult, espcciallj' for the occa.sional resec- 
tionist. 

The use of water as the routine irrigating solution for transurethral resections 
will be continued because the advantages of good visibilitj’ seem to outweigh 
the dangers of hemolysis. 
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POSSIBLE SIGNIFICANCE OF THE PROSTATIC SECRETION ACID 
PHOSPHATASE AS A DIAGNOSTIC AND A PROGNOSTIC INDEX 
IN CARCINOi\'IA OF THE PROSTATE 

JABER MUIISEX, M.B., Cii.B., ^I.S. 

From fhc Dcparimcnt of Siirycrij, Section on Urology, Ohio Slate University, College of 

Medicine, Columbus, Ohio 

The most reliable method in diagnosing carcinoma of the prostate is digital 
palpation of the prostate gland rectally. It has been estimated that an expert can 
detect in this clinical method 80 per cent of moderately advanced cases of pros- 
tatic carcinoma. Therefore, there has been and still is a need for a method of 
determining earlj' prostatic carcinoma, and also confirming cpiestionable findings 
noted on rectal palpation. Needle biopsj’’, transurethral resection, perineal biopsy, 
and study of Papanicolaou’s preparation of cells in the prostatic fluid have not 
been entirel}* adequate, or have necessitated an involved procedure to confirm the 
diagnosis. 

It is known that serum acid phosphatase level is not elevated in carcinoma of 
the prostate as long as the tumor is confined within the prostatic capsule. Even 
after extension or metastasis of the prostatic carcinoma, the serum acid phos¬ 
phatase level is elevated in onlj' 80 per cent of cases. Therefore, this determina¬ 
tion is not satisfactory in the diagnosis of early prostatic carcinoma. 

It is the object of this studj' to present for consideration a new simple test which 
may be inseful in confirming, and po.ssibb ”1 detecting the presence of suspected 
or unsuspected carcinoma. For this purpose, we utilize the difference in the level 
of prostatic secretion acid pho.sphatase before and following stilbesterol admin¬ 
istration. A review of previous works on this subject suggesting the possibility 
of this test is as follows; 

Huggins' was the first one who studied the liistological changes in the malig¬ 
nant prostate following the anti-androgen treatment for carcinoma of theprostate, 
and found a diminution in the size of the acini with areas of nuclear destruction. 
These findings were confirmed later and studied thoroughly by Schenken, Burns 
and Kahle,- Heckel and Kretschmer,® Gilbert and Margolis,'* Graves and Cross,^ 
jMoore and Wattenberg,® Fergusson and Frank." These changes start rapidly 
within the first week of stilbesterol administration and are characterized bj' the 

Accepted for publication November II, 1953. . 

' Huggins, Charles: Effect of orchiectomy and irradiation on cancer of the prostate. Ann. 
Surg., 116: 1192, 1942. ‘ , 

= Schenken, J. R.. Burns, E. L. and Kahle, P. J.: The effect of diethylstilbesterol dipro- 
pionate on carcinoma of the prostate gland. J. Urol., 48:99,1942. r ^h ri. 

^ Heckel, X. J. and Kretschmer, H. L.: Carcinoma of the prostate treated with aiecn} 
stilbesterol. J. A. M. A., 119: 10S7, 1942. , .„cfntc 

* Gilbert, G. G. and I^Iargolis, G.; Postmortem findings in carcinoma of the piosi 
following castration and diethylstilbesterol therapy. .1. Urol., 50: 82, 1943. 

“ Graves, R. C. and Cross, j.: Regression of lymph node metastascs after orchicc y 
and stilbesterol in carcinoma of the prostate. J. Urol., 61: 59,1944. i j.irino- 

' i\Ioore, G. F. and Wattenborg, C. A.: Breast changes due to diethylstilbesterol cl b 
treatment of cancer of prostate gland. J. A. M. A., 127: 60,1945. , „=f,.AtTPn 

- Fergusson, J. D. and Frank, L. iM.: The response of prostatic carcinoma to estiogcu 
treatment. Brit. J. Surg., 40: 422,1953. 
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appcnranee of small mtiacj tophsmu lauioles, ulucli push the nucleus to one 
side Ihc nuclei then become condensed, hjpeichiomic, and pjkuotic, and those 
degeneiated swollen cells hll the aheoKi spaces Ultimatelj, collulai destuiction 
IS followed hi fibrosis, which, aftci a few months of ticatmeiit, prodomiiiatos the 
picture, Old}' heie and theie areas of malignant cells can be seen (fig 1) 
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Fig. 2 . Metaplasia in benign piostatic hypcrtiophv following stilbostcrol administration. 
X 400. 

On the other hand, j\Ioore and McLcllan® found that estrogen administration 
for 10 days in benign prostatic hypertrophy cai]se.s metaplasia of the prostatic 
urethra and ductal epithelium, but little changes in the glandular epithelium 
(%• 2 ). 

Huggins,® while stud3dng the ctiologj" of benign hypertrophj' of the prostate, 
discussed the problem thoroughlj'' and found that estrogen administration in 
benign h3'pertrophy of the prostate, in dosage sufficient to cause breast growth in 
man, causes no decrease in the amount of enz3miic concentration of the prostatic 
fluid. Also, it has been show)i b3'^ Gutman and Gutman^®' ” that the acid phos¬ 
phatase in the prostate gland is negligable before puberty, and only reaches its 
normal level at pubert3^ The3’' found also that the level of the prostate gland 
acid phosphatase can be elevated b3’^ the injection of testosterone and decreased 
after bilateral orchicctom3^ The3'' concluded that prostatic acid phosphatase can 
be taken as an index to the activit3’- of the prostate gland. 

With the.se facts in mind, and since it has been shown histological 13^ that theie 
is a difference in response of the prostate gland to stilbesterol, wc reasoned that 
there might be a definite parallel change in the level of the prostatic secretion 
acid phosphatase following stilbesterol administration. The destruction seen in 

® jtlooie, R. A. and jtIcLellan, A. itl.: A histologic.al stud 3 ' of the effect of the sex hormones 
on the human prostate. J. Urol., 40: 4 GO, 1938. - » t Mpd 

® Huggins, Charles: The etiology of benign prost.atic hj’pertroplux N. 1 . Acaci 1 
Bull., 23: 696, 1947. . , fhe 

a* Gutman, E. B. .and Gutman, A. B.: Acid phosphatase and functional activitj 
prostate (man) and piepubertal gland Soc. Exp. Biol. & Med., 39: 529,193S. 

“Gutman, E. B. and Gutm.an, A. B.: Adult phosphatase level in P'cpuheit.al 
monkej" prostatic tissue after testosterone piopionate. Soc. Exp. Biol & Med , 4 • - > 
1939. 
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carcinoma of the prostate folloning stilbestciol administiation, which is not 
found in benign glands, might bo accompanied oi pieceded bv a lemaiKable 
leduction in the piostatic secretion acid phosphatase, which is the index to the 
aotuity of the prostate gland 

WlTritlXLS \ND MrTHOD 

This piehminaij repoit, comprised of 23 cases, includes 1) four patients with 
normal piostate, 2) fi\ e patients clinitallydiagnosed ns ha\ ing chionic piostntitis, 

3) five patients who cliiiioallj were diagnosed as having benign piostntic hjper 
trophy, two of them confirmed pathologically aftci open piostatectomj, and 

4) nine patients who chnicallj were diagnosed as haiiiig ad\ anted caicinoma of 
the prostate, thiee of them with dcmonstiable osteoblastic metastasos 

The acid phosphatase loxcl in the piostatic fluid was determined on each case 
b\ colletUng prostatic fluid following rectal massage of the prostate Twenty 
cubic ram of the prostatic fluid weie measuied using a hemoglobiiiometoi pipette, 
and diluted with 2 cc of distilled watei The method used to deteimine acid 
phosphatase actnity in the prostatic secietion was Shinowaia method,’’ which 
IS a simple micio photo electric method, used to determine phosphatase activity 
in the body fluids w ithout necessitating modifications leqimed by othoi methods 
The results weio leported as Shinowaia units per cubic centimetei of the piostatic 
fluid It IS worthwhile to mention that with this method, the normal Imel of 
serum acid phosphatase ranges fiom 0 0 to 1 1 units pei 100 cc of the serum, 

Shmowara, G V and Jones L At The estimation of serum inorganic phosphatase and 
acid and alkaline phosphatase aetiviti Biol Chem , 142 n21 1942 
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Tabli: 1. The effect of slUbcsicrol administration on the level of prostaiic fluid acid phosphatase 
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while the level of prostatic secretion acid phosphatase in normal individuals from 
17 to 90 years old (70 cases) were 500-2600 units per cubic centimeters of the 
prostatic fluid. 

Recentlj^, Schwartz, Asimov, and Wortiz'^ discovered defuiite biochemical dif¬ 
ferences in between the acid phosphatase from apool of a malignant prostate, 
and that from a normal gland. The most striking differences were in the pH. 
optimum, the patern of hj'drolysis of equimolecular concentration of several 
substrate, and the dissociation constant of the assumed intemrediate enz 3 Tne 
complex. 

In all of the 23 patients the level of the prostatic secretion acid phosphatase 
was determined and then stilbesterol was administered in 10 mg. dailj' doses for 
a week, after which the acid phosphatase level in the prostatic fluid was deter¬ 
mined again. 


FIXDIXGS AXD DISCUSSION 

There was no remarkable correlation between the level of the prostatic secre¬ 
tion acid phosphatase and the age of individual with normal prostate (fig. 3). 

>3 Schwartz, :M. K, Asimov, I. and Wortiz, H. H.; The action of acid 
cancerous and non-cancerous human prostate on various substrates. Cancer, 6; 
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There was no significant difference in pretreatment level of the prostatic secre¬ 
tion acid phosphatase in either benign prostatic hypertrophy or carcinoma of the 
prostate. There were almost always low levels in chronic prostatitis. 

After administration of stilbesterol for 7 days, the patients with carcinoma of 
the prostate showed a striking reduction in the level of the prostatic fluid acid 
phosphatase (table 1). 

After stilbesterol administration, patients with normal prostates or with non- 
malignant diseases of the prostate showed no significant reduction in the level of 
prostatic secretion acid phosphatase. In some cases of benign hypertrophy of the 
prostate there was slight elevation (table 1). 

There was no demonstrable correlation between the level of serum acid 
phosphatase and prostatic fluid acid phosphatase. 

The reduction in the level of prostatic secretion acid phosphatase was more 
striking in cases of carcinoma of the prostate which showed a dramatic response 
to anti-androgen treatment (case 21), just the opposite of the resistant cases 
(cases 17 and 20). 


SU.MM,UIY 

A simple laboratory method to diagnose carcinoma of the prostate was de¬ 
scribed. 

The marked reduction in the level of prostatic secretion acid phosphatase 
following stilbesterol administration in carcinoma of the prostate may be of 
value in diagnosing carcinoma of the prostate, since no such striking reduction in 
this level could be demonstrated in nonmalignant glands. 

This simple test may be useful also to determine the androgenic activity of 
various sjmthetio estrogens, and to detect the resistant cases of carcinoma of the 
prostate to anti-androgen treatment, so other more effective treatment can be 
instituted. 

I wish to extend my very sincere thanks to Dr. W. N. Taylor, to Dr. J. N. Tajdor, 
Ohio State University, and to G. Shinowara, Ph. D., for their valuable help and 
suggestions. 
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ADVANCED CARCINOMA OF THE PROSTATE: AN UNUSUAL 

CASE STUDY 

JOHN S. WHEELER 

From the Boston University School of Medicine and the ^[assach^lsctts Memorial Hospitals, 

Boston, Mass. 

Since 1940 the endocrine control of carcinoma of the prostate has been an 
acceptable method. The use of estrogens and/or orchiectomy was the first 
method developed and its continued use is advocated. In 1945 Huggins first 
published the use of adrenalectomj’^ for removing the extragonadal source of 
androgens. The continued use of such a procedure, however, did not come into 
being until the discovery of cortisone, which can be used as replacement therapy 
for the adrenal gland. It is hoped that this method maj'^ become a more positive 
link in the control of this disease because, de.spite the added stimulus that has 
developed in the stud}^ of carcinoma of the prostate, still 90-95 per cent of all 
carcinoma of the prostate is too far advanced for surgical extirpation. 

At the time that the first reports of successful adrenalectomies appeared in the 
literature, the case that we arc about to present returned to our clinic with 
re-activation of advanced carcinoma of the prostate. He was subsequently pre¬ 
pared for adrenalectomy. A review of his case histoiy seems indicated. 

CASE REPORT 

A 53-year-old man was first admitted to the West Roxbuiy V, A. Hospital 
on Maj’’ 24, 1949, with a diagnosis of advanced cai’cinoma of the prostate. A 
bilateral orchiectomy was done on June 14, 1949, and the patient was placed on 
stilbesterol. The patient made slow progress and in September 1949 was re¬ 
evaluated. The condition of his disease was unchanged. On September 26, 1949 
a total prostatectomjq complete cysteefomj’" with iliac lymph gland dissection, 
and bilateral ureterosigmoidostom}'- ( 001163 ' I) was performed b}' the combined 
perineal-abdominal approach. Pathological I’epoi't was adenocarcinoma of the 
prostate with extension into the bladder, seminal ^'esicles, and right common 
iliac node. The patient did Avell postoperatively. Check-up excretor 3 ' urograply 
revealed slight bilateral h 3 'dronephrosis and h 3 'dro-ureter. The patient progressed 
well and was carefull 3 ' followed in the out-patient clinic. He was maintained on 
stilbesterol. 

November 1, 1951, the patient complained of edema and pain in the right 
thigh. Examination revealed bilateral hard inguinal lymph glands and a large 
mass (4 cm.) in the mid-portion of his lower abdominal incision. He was again 
admitted to this same hospital on November 26, 1951. Biops 3 ' of the afoie- 
mentioned areas revealed metastatic adenocarcinoma of the prostate. On Decem¬ 
ber 11, 1951 bilateral adrenalectomy was done using the Peet approach. Both 

Sponsored by the Veterans Administration and published with the approval of the 
Medical Director. The statements made and the conclusions drawn bj' the 
result of his own studj^ and do not necessarily reflect the opinion or policy of the \ eteia 
Administration. 

Accepted for publication October 13, 1953. 
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Fig. 2. Postoperative course. Serum cliloridc, hematocrit, cortisone dosage (darker 
shaded areas represent oral intake) and nonprotcin nitrogen levels. 

adrenal glands were grossly and microscopically nonnal. The postoperative 
course is best followed in figures 1, 2 and 3. 

The postoperative course for 2 weeks was uneventful. The dosage of cortisone 
had been progres-sively reduced from its initial level of 200 mg. to a daily oral 
dosage level of 25 mg. At about this time for a period of 48 hours, the dosage of 
cortisone was omitted for purposes of epinephrine and ACTH tests, both of 
which were inteipreted as revealing absence of functioning adrenal tissue. 

Within 48 hours of returning to the maintenance dose of cortisone, the patient 
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cosiHOfHae couNn 

Fig. 3. Postoperative course. Eosinopliile counts 

commenced the first of three Addisonian crises. The first crisis was mild teimi- 
nating in a second crisis, which was more severe; the t hird, the most severe crisis, 
developed after a return to normal in tiying to develop a maintenance dose. 
Vigorous therapy was necessary to bring the patient out of these crises. They 
were characterized bj'’ Itypotension, weakness, and laboratory studies denoting 
hemo concentration. The course of these three crises can be followed in figures 
1 and 2. The decrease in body weight was a significant factor. By the time that 
the patient returned to his normal status, it was evident that the so called low 
cortisone maintenance doses could not be adhered to if homeostasis was to exist. 
The support of DOCA seemed necessary to obtain this goal. The maintenance 
cortisone dose finally reached was 50 mg. daily and two DOCA pellets of 75 
mg. were implanted in the left infrascapular region. 

DISCUSSION 

Daily laboratoiy studies were, indeed, vital to the control of this case. Their 
fluctuations as seen in figures 1 and 2 could depict the oncoming crisis. As far as 
the acid phosphatase level was concerned, it was first noted to be elevated in 
November 1951 (8 KA units). Throughout the course of this patient’s disease, 
after that time, it fluctuated markedly, however, with no known regularity, the 
highest level being 54 KA units. This fluctuation might be explained by the 
smouldering neoplastic disease, which, undoubtedlj'-, was part of the etiology of the 
Addisonian crises. Another important feature in the management of this patient’s 
Addison’s disease is related to his well-functioning bilateral ureterosigmoidosto- 
mies. For it has been continually apparent, that while their function was ade¬ 
quate for excretion of water and most body metabolites, there was fairlj' constant 
and marked re-absorption of both sodium and chloride through the wall of the 
lower bo-wel, mainl 3 '’ evidenced by a rather sustained hyperchloremic type of 
acidosis and also allowing for maintenance of serum sodium values roughly within 
normal limits even in the face of an advancing severe Addisonian crisis. Daily 
eosinophile counts were done and as a rale were proved unsatisfactory as a means 
of regulating cortisone dosage. In periods of optimum patient regulation, tins 
count remained roughty within the range of 50-175 per cubic mm. (fig. 3). 

As the patient’s disease progressed, it became obvious that a cure was not 
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Fir.. 4. Mctastntic carciiiomii lesions ot prostiitc to skin 



Fig 5 Lon power section taken through one of biopsicil skin lesions seen in figure 4 
showing adenoc.arcinoma of prostate 


obtained. Appro\imately two months post adienalectomy, an unusual tj'pe of 
metastasis developed. This was a cutaneous metastasis on his suprapubic legion 
and right groin area, probably as a detoiu, since the right common iliac nodes had 
been dissected. A positive biopsy ot these cutaneous aieas was obtained on 
several occasions. They can be seen grossly and micioscopically in figures 4 and 
5. At approximately the same time, an osteoblastic density nas first noted in 
L2. The cutaneous metastases became so extensive that a course of loentgen 
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therapy was initiated with some slight degree of success. This form of metastasis 
made it easy to follow the progression of this disease. 

The remainder of this patient’s life was one of intermittent hospitalizations. 
Several interludes were enjo 3 'ed relativel}’- asjmiptomatic. The patient entered 
the hospital for the last time on September 4, 1952. From this time on, he began 
a gradual downhill course. Increasing metasta.ses were obvious. Chronic care was 
begun, and the patient remained fairlj’- comfortable until he died March 15, 
1953. The patient had lived 15 months, 4 daj's since his bilateral adrenalectomy 
and just 2 months .short of 4 jmars since the beginning of our treatment for known 
advanced carcinoma of the pro.statc. 

On autops}’’, all adrenal tissue was found to have been .surgicallj" removed. 
Metastatic adenocarcinoma of the prostate was found in the lungs, Ijmph 
nodes, liver, retroperitoneal ti.ssues, kidnej’-, large intestine, vertebrae, and skin. 

COXCLUSIOXS 

There are manj’’ t 3 ’’pes of treatment for advanced carcinoma of the prostate. 
Using a combination of these methods, including bilateral adrenalectomy, we 
were able to maintain life for approximate^ 4 3 mars. In this case the tumor was 
androgen independent for which some other method of treatment is necessary for 
the cure of this t 3 '^pc of disease. This still remains unknown. Whether or not the 
various forms of treatment helped in palliation is debatable. An exlremel 3 ’’ in¬ 
teresting clinical exercise was carried out on a highl 3 ’’ co-operative patient. 

Realizing that this is onl 3 ^ one case of advanced carcinoma of the prostate 
treated by bilateral adrenalectom 3 ’-, its general course is similar to that of other 
reports in the literature. It is our opinion that cortisone alone could have given 
a like result. 
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CLINICAL HESULTS OF THE TREATMENT OF PROSTATIC 
CARCINOM V OVER A TEN-YEAll PERIOD 

WILUiVM J STMJBITZ, OSCAIl J OBEUKIUClinil \Nu MCLBOUUAE II LENT 

From the Rasiicll Pari Memorial hi’ilitulc, Buffalo, N Y , ami the Department of Vrologij, 
UnncTsiU] of Buffalo School of Medteme, Buffalo, N 1 

Tieatmout of caicmoma of the piostate -with estiogens, oiehicctoray, oi both 
\\ab placed on a sound basis m 1041 by the uoik of Huggins' and assoeiatcs 
Hib «oik pio\ed the relationship and theiapeutic sigiiifuance of the so\ hor¬ 
mones on piostatio cancel Manj subsequent studies haie shovin bc 3 0 iid doubt 
that aiidiogeii contiol theiapj’ in the form of estiogens, oichicctom}', oi both 
has a maikodh’ delajiiig effect on tarciiioma of the piostate ^lost patients so 
tieated ha\c a icmissioii in thou pain and iiiinari' sj’mjitoms In some cases, 
the piostate is felt to be softei and smaller Occasioiiallj', bony metastases can 
be seen to impiove ladiogiaphicallj 

Usiiallj these effects aie tcmpoiaij, lasting fiom a few months to a fen jears, 
but tho\’ bung a welcome relief fiom the incapacitating symptoms of a fatal 
disease The patients ma\ ha\e a lepiiere of several comfortable and useful 
years of life 

It IS the puiposo of this papei to giro the couise and outcome of 122 cases of 
carcinoma of the piostate studied o\er a 10-jcar poiiod Each case in this senes 
is a histologicallj pioioii caicmoma of the piostate Eightv-fiio of the 122 hare 
recoiled some foim of andiogoii contiol thciapj The icmainiiig 37 had no form 
of specific theiapy because thev weie floated seicial yeais before 1041 

In those cases whore the mahgnancj' is confined to the prostatic gland, ladi- 
cal peiincal piostateotomv should bo earned out Cases in winch this tieatment 
was performed aie not included in this senes Only tliose not suitable foi ladi- 
cal suigcrj’ are included All the eases ropoited had positive biopsies obtained 
either by perineal punch method oi transurethi al resection Othei cases treated 
similarly duiing the same peiiod, but not proven histologicallj', were not in¬ 
cluded 

DISCUSSIOX 

Of the 122 oases studied, theie weic 121 whites and one Negro The youngest 
patient was 46 years of age, the oldest, 85 The aaeiago age incidence was 
67 56 j'ears 

Theie weie 23 diffeient tapes of signs and symptoms in the 122 cases studied 
The aieiage time fiom onset of symptoms to obtaiiimg a positive biopsy was 
6 7 months The most common symptoms were frequenej", noctuiia, skeletal 
pain, and disturbance of the uimaij' stream Hematuria occuired in onlj 12 
pel cent of the cases 

Read at a^ual meetmg, Northeastern Section of the Amciican Urological Association, 

Sshavinee on Delaware, Pa , Septcmbei 15-18,1953 

S aiidHodges,C V Studies on prost itic cancer 1 The effect of castration, 
of es rogen and of indrogcn injections on BCium phosphatases in metastatic carcinoma of 
the prost ite C inccr Research 1 293, l')41 
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Table 1 



AndroKcn Control 
Group 

Untreated 

Group 

I. Bones 



a. Pelvic giidle 

35 

10 

b. Lumbar spine 

8 

8 

c. Ribs 

8 

2 

d. Other bones | 

9 

2 

II. Lungs . 

7 

3 

III. Lymph nodes 



a. Inguinal 

4 

3 

b. Supraclavicular 

3 

3 

c. Cervical. 

2 

1 

IV. Liver 

1 

1 

V. Bladder 

0 

3 

VI. Penis 

] 

' 0 


In those cases recei\4ng the androgen control thcrapj', 41 or 48.2 per cent had 
demonstrable metastases when the diagnosis was made and before the therapy 
was begun. Twent 3 ’--one or .50 per cent of the untreated series showed metastatic 
disease when the pi’imaiy disease was diagnosed. Table 1 shows the distribution 
of the metastases. 

In the series of 122 cases, slides were available in 112. The vast majority of 
the cases reviewed were small biopsies obtained bj' means of a perineal punch 
instrument. There were a few from transurethral resections. The slides were 
allocated into three groups. The largest number were the adenocarcinomas with 
the tumor growing as .small acini lined b}'^ short columnar or medium sized cu- 
boidal cells (fig. I, A). The tumor was found growing either in compact masses 
or as small acini invading the stroma. The second largest group was the scirrhus 
carcinoma (fig. 1, B) consisting of dark staining iiregular cells gi'owing in small 
masses or infiltrating cords in a dense fibrous stroma. The third group (fig. 1, G) 
consisted of an admixture of adenocarcinoma and scirrhus carcinoma. There 
Avere no transitional cell or squamous cell carcinomas. Following the above cri¬ 
teria, the cases Avere grouped as adenocarcinoma, 63 cases; scirrhus carcinoma, 
34 cases; and an admixture of adenocarcinoma and scirrhus, 15 cases. 

The authors haAm attempted to correlate the aAmrage surAuval of the tAVO 
groups AAuth the pathologj’' of the tumor. Table 2 lists the androgen control 
group and also the untreated series. 

A studj’’ AAms made of the serum acid and alkaline phosphatase levels in each 
case. These tests A\"ere usually done at the first Ausit of the patient, and then at 
most folloAA^-up Aosits. Our laboratoiy reports these tests in King and Armstrong 
units. The highest leAml of normal is 4.0 for the acid phosphatase and 10.0 for 
the alkaline. 

When first seen, 41 out of the 122 cases had normal acid and alkaline phos¬ 
phatase levels. ElcAmted acid phosphatase leAmls Avere found in 47 cases, oi 
38.52 per cent. Normal acid phosphatase IcAmls Avere found in 63 cases, or 
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Tig 1 A, adenocarcinoma ^\ith typical gland formation B, anaplastic carcino 
filtrating prostatic stroma C, admixture of adenocarcinoma and scirrhus carcinoma 


carcinoma in- 


Table 2 Average months snivnals 





No of Cases 

Androgen control 

Adenocarcinoma 

76 28 months 

45 

group 

Scirrhus 

60 96 months 

27 


Mixed 

44 57 months 

7 

Untreated group 

Adenocarcinoma 

31 27 months 

IS 


Scirrhus 

23 50 months 

7 


Mixed 

26 87 months 

S 
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51.63 per cent. Acid phosphatase levels were never recorded in 12 cases or 
9.84 per cent. 

Alkaline phosphatase was elevated in 55 cases. It was normal in 53 cases. 
The test was not reported in 14 cases. Acid phosphatase was thus above normal 
in 42.7 per cent of the cases in which a determination was obtained. Alkaline 
phosphatase was elevated in 50.9 per cent. 


CHANGE OF ACID PHOSPHATASE 

Acid phosphatase readings were followed seriallj’- in 71 of the 85 cases of car¬ 
cinoma of the prostate treated by androgen control. Twenty-one of these cases 
were treated b 3 '- stilbcstrol alone, 11 b}'- orchiectomy alone, and 39 b}" stilbestrol 
and orchiectomj' combined. Fifteen of the 37 untreated cases had serial acid 
phosphatase readings recorded. 

Of the 21 cases treated bj’- stilbestrol alone, ten had normal acid phosphatase 
levels which remained normal during tlierapjL Six cases which had normal 
readings at first experienced elevated acid phosiihatase levels during therapy. 
Onlj'- three of the 21 cases started with elevated levels and dropped to noimal un¬ 
der therapj". One case with an elevated reading was reduced significantly, but 
not to normal. One case with an elevated acid phosphatase sta 3 'ed elevated 
during the therap 3 '. 

Of the 11 cases treated b 3 ’’ orchiectom 3 ’ alone, one had a normal acid phos¬ 
phatase le\^el when firet seen, and remained noi'mal. Three were normal at first 
and later became elevated while under treatment. Four started with elevated 
levels, but came down to normal during therap 3 L Two vnth elevated le^'els were 
reduced markedl 3 ’’ but not to nonnal. One case, elevated at first, remained ele¬ 
vated. 

Of the 39 cases treated b 3 ^ orchiectom 3 ' and stilbestrol, 10 cases had normal 
acid phosphatase levels when first seen and continued to have normal levels. 
Twelve cases, normal at first, later became elevated while under therap 3 L 

Nine of the 39 cases with elevated levels at first, came dovm to normal acid 
phosphatase levels under treatment. Seven cases, elevated at first, were reduced. 


Tablu 3. Changes of acid phosphatase 


Acid Phosphatase 


1 

I 

I 


Stilbestrol 

Rx. 


Orchicctoiri} 

R\. 


Combined 

Rx. 


i All Androgen 
I Control R\. 


Untreated 

Group 



1 . 

% 

V 

% 

ft 

Cc 


% 


Remained normal 

10 

47.6 

1 

9.1 

10 

25.6 

21 

29.6 

4 

Change from elevated to 










normal 

3 

14.2 

4 

36.3 

9 

23.0 

16 

22.5 

1 

Down but not to normal 

1 

4.7 

2 

18.1 

7 

17.9 

10 

14.1 

0 

Total with significant 









1 

reduction 

4 

19.0 

6 

54.5 

16 

41.0 

26 

36.6 

Remained elevated 

1 

4.8 

1 

9.1 

1 

2.6 

3 

4.2 

5 

Change from normal to 










elevated 

6 

28.6 

3 

27.3 

12 

30.8 

21 

29.6 

5 

Total cases. 

21 

100 % 

11 

100 % 

39 

100 % 

71 

100 % 

15 


% 

26.6 

6.6 

0 

6.6 

33.4 

33.4 

100 % 
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but not to normal levels. One case with an elevated acid phosphatase stayed 
elevated. 

Of the fifteen untreated cases with recorded serial acid phosphatase levels, 
four lemaincd normal throughout the clinical course. Five cases began with 
normal levels but became elevated later. One case with elevated acid phos¬ 
phatase at the start went to a normal phosphatase level under observation. 
Five cases, elevated at first, remained at elevated acid phosphatase levels 
throughout their course. 

Summary of the significant findings then is as follows: Of 71 cases treated bj' 
one or more methods of androgen control, 10 were reduced from an elevated 
acid phosphatase level to a normal acid phosphatase level. This is 22..'5 per cent. 
In addition, 10 more oases or 15 per cent had significant rcduction.s of acid phos¬ 
phatase levels, but not to normal. This is a total of 3G..5 per cent which showed 
the effoefs of androgen control therapy by reduction of acid phosphatase lor'ols. 
Of the fifteen untreated cases, only one case or G.O per cent showed this reduc¬ 
tion. 

In breaking down the androgen control treated cases into the three groups, 
the following results were seen: Seven out of 21 eases treated by stilbc.strol atone 
had reduction of acid phosphatase under treatment. This is 33.3 per cent. Six 
out of eleven cases treated by orchiectomy alone had reduction of acid phos¬ 
phatase under treatment. This is 54.5 jicr cent. Sixteen out of 39 cases treated 
by stilbestrol and orchiectomy had reductions of acid phosphatase under treat¬ 
ment. This is 41 per cent. 

From these figures it can be soon that, judged by changes in acid phosphatase, 
orchiectomy with or without stilbestrol is superior thciapy to stilbestrol alone. 
The changes in acid phosphatase are listed in table 3. 

Ko significant conclusions can be drawn from the changes in serial alkaline 
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There is no accurate method of determining the exact time the carcinoma be¬ 
gins in the prostate. Many of the cases "were under treatment before a biopsy 
was obtained. It was quite definite clinicall}’^ that the disease existed before ob- 
tainmg the biopsj’' in man}* of tlie.se patients. Tliercfore, to use the date of biopsy 
as the onset in mea.suring longevity would be misleading. The authors are of 
the opinion that the disease existed in main- cases even before s 3 'mptomatolog 3 ^ 
It was therefore decided that the onset of .sj-mptoms .should be the beginning of 
longe\-itj-, and we have based the survival rate from this point. 

Eigbtj'-five cases receiving some form of androgen control therapj' were 
classified into three groups, determined bj' the t.ype of therapj' given; namety, 
a) stilbe.strol alone, b) orchiectoraj- alone, c) orchiectomj- and stilbestrol. The 
average survival rates in each group are shown in figure 2. 

Group a, 23 cases without metasta.si.s survived an average of 70 months; 9 
cases with metastasis survi^-ed an average of 05 months. 

Group b, 2 cases without metastasis survived an average of 75 months; 10 
cases with metasta.sis .survii-ed an average of 54 months. 

Group c, 16 cases without metastasis survived an average of 88 months; 25 
cases vith metastasis .survived an average of 65 months. 

Untreated group, 14 cases without metastasis survii-ed an average of 18.9 
months; 23 cases with metastasis surGved an a^"erage of 37 months. 

Tweh-e treated patients who lived 5 or more years died of causes other than car¬ 
cinoma of the prostate. Of the 122 cases, 21 or 17.21 per cent died of causes 
other than carcinoma of the prostate. In the treated series of 85 cases, 16 or 
18.82 per cent died of diseases other than carcinoma of the prostate. 

Figure 3, ..4 shows the percentage survival of the androgen control group and 
the untreated cases for a ten j^ear period. The androgen control group had a 
five 3 ^ear survival of 56.47 per cent. The untreated group suindval was 10.81 
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per cent. The androgen control group had a 10 year survival of 20 per cent; 
the untreated’group was 2.7 per cent. 

Figure 3, B shows that the 5-year sun-ival of the androgen control group 
with metastasis was 45.45 per cent; of those without metastasis, it was 08.29 
per cent. The 10-year survival of the androgen control group with metastasis 
was 15.90 per cent; of those without metastasis, it was 24.39 per cent. 

CONCLUSIONS 

The greatest incidence of tin’s disease was found in the 00 to 80 year ago 
group, the average age being 07.56 years. 

The predominant symptoms were frequency, nocturia, and pain. 

Adenocarcinoma was the most common pathological tj'pe and responded 
best to androgen-control therapy. 

Acid phosphatase levels were elevated in 47 cases or 3S.52 per cent and nor¬ 
mal in 03 cases or 51.03 per cent when first seen. Twelve or 9.84 per cent had no 
acid phosphatase determinations. It was significantlj’ lednced by androgen- 
control therapy in 20 or 30.0 per cent of the 71 cases followed by serial acid 
phosphatase determinations. 

Cases treated by androgen control methods had a 5-ycnr survival of 50.47 
per cent and a 10-year survival of 20 per cent. This was compared to the un¬ 
treated cases witli a 5-year survival of 10.81 per cent and a 10-ycar survival of 
2.7 per cent. 

The results of this study showed that the combined use of estrogens and orchi¬ 
ectomy gives the greatest survival rates. The authors arc of the opinion that 
estrogens and orchiectomy used together initially is the treatment of choice. 

StraiJIARY 

One hundred twenty-two cases of histologically proven carcinoma of the 
prostate studied over a 10-year period are presented. 

Eighty-five wore treated with some form of androgen-control therapy-. 

Thirty-seven were treated well before 1941 and received no form of specific 
therapy. 

An attempt has been made to show the five and ten year results of the various 
ty-pes of androgen-control therapy. 
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SPERMATIC CORD TUMORS: REVIEW OF LITERATURE AND A CASE 
OF AN UNUSUAL VAS DEFERENS TUAIOR IN AN INFERTILITY 

PROBLEM 

JOHN B. GRAHAM and VINCENT J. O’CONOR 

From the Urologic Dcparimcnl of Northwestern TJnivcrsiUj Medical Sehool and 
Wesley Memorial Hospital, Chicago, 111. 

Extratesticular scrotal tumors are veiy rare. Not one report of a primary, 
benign epithelial tumor of the vas deferens could be found in the literature. Ac¬ 
cording to the classification of Hinman and Gibson,^ 90 per cent of extratesticular 
neoplasms in the scrotum occur in the spermatic cord. Thompson^ states that 
most of these are lipomas and other benign lesions, but that a 30 per cent rate of 
malignancy is found. These cancerous tumors are almost exchisivelj’’ of meso¬ 
dermal origin. 

Hmman, in 1926, and Thompson, in 1936, began the review of the literature. 
The 3 ' brought the total of spermatic cord tumors to 242. Schulte, AIcDonald and 
Priestlej',“ in 1939, had reviewed nine more, and three j’ears later Strong^ added 
14 cases. The list was carefull}’ corrected in 1952 bj' Fitzpatrick^ who, ly adding 
two of his own cases, could bring the total to 286 reports. 

Our own .'search has attempted to bring the published count up to date again. 
In 1951, Zuckner and Aronberg® reported a leiomj’oma, and Ormond and Culp' 
added two hmiphangiomas. Ilashemian® .submitted a lipoma in 1952, and Shemdn 
and Bergman® a leiomjmsarcoma. Adding these recent five, plus one of our omi, 
brings the total to 292. 


CASE REPORT 

A 26 jmar old married white man entered Wesley’’ Alemorial Hospital in August 
1953 for the stud}'- of an infertility pi’oblem. Prior to admission, examination of a 
semen specimen had revealed oligospermia. Three months before this he had 
noticed a small mass in the scrotum. This was painless and had not changed in 
size. There were no other s}TOptoms referable to the genito-urinary tract. 

A re\dew of s}Tiiptoms by systems was negative. He had had mumps at age of 
eight, but no testicular involvement occurred. He was allergic to penicillin and 
sulfa drugs. Other than tonsillectomy, no operations had been performed. Physical 
e.xamination was normal except for a small mass palpable in the right spermatic 
cord and attached to the vas deferens. It measured 0.5 cm. in diameter, was freely 
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Fig. 2. A, showing entire tumor in section, 
and acini of tumor, several sections deeper. 


By showing continuity between lumen of 


vas 
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Fig. 3. A, showing detail of acini and stroma. B, oil immersion showing epithelium of 
one gland and spermatozoa in lumen. 


movable, nontender, firm and smooth. The right testis felt normal. The left 
testis was atrophic and a moderate sized varicocele was found. The routine 
laboratoiy work, including serology, was normal. 

At surgery, the mass was found to lie in the right vas deferens (fig. !)• The vas 
near the testis was noticeably dilated, as were the convolutions of the epidid 3 mis. 
The right testis was normal. 

A segmental resection of the portion of the vas beai’ing the tumor was then 
done by Dr. O’Conor. A semen specimen from the pro.ximal cut end of the yas 
was examined microscopically and found to contain sperm in large numbers u ith 
good morpholog}’’ and motilit 3 ^ The lumen of the tumor would not admit a thin 
probe. Re-anastomosis of the vas over silkworm gut splint using 6-0 stainless steel 
sutures was then performed. 
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One montli postoporatively, office semen analysis showed a definite improve¬ 
ment in the sperm count. 

Pathologic description by Drs. T. C. Laipply and .7. T. Sherrick was as follows: 
"Grossly, the specimen is a crescentic shaped piece of moderately firm, pale tan 
tissue measuring 1.8 by 0.4 cm. At one end a duct-like structure is \dsible ou 
sectioning. This has a pin-point lumen in some sections. 

“Microscopically, multiple sections reveal vas deferens. The muco.sal layer is 
pseiidostratified columnar epithelium thrown into papillary folds with an under¬ 
lying lamina propria of fibrous connective tissue. Surrounding this layer is douse 
fibromusoular tissue within which arc many glandular structures. Spermatozoa 
are seen within the lumina of these glands. The acini are oval and elongated and 
lined by tall columnar and low cuboidal epithelium with oval, basophilic nuclei. 
Serial sectioning reveals commuidcation between the lumen proper of the vas and 
the larger tubular divisions of the glandular network. The diagnosis is ductal 
hyperplasia of the vas deferens.” See figures 2 and 3. 

DISCUSSION 

In this case, an obstruction to the outflow of sperm was present in the right vas 
deferens at the site of a tumor. This, together with an atrophy of the left testis, 
had caused oligospermia. Serial sectioning of the tumor showed the lumen to 
resolve itself into a fibromuscular stroma containing glands. It might be postu¬ 
lated that ductal hyperplasia at the site of an atretic lumen formed the glands 
However, ectopic mesonephric duct tissue can occur in this vicinity; in fact, Dr. 
Tj. B. Arey of Northwestern Univemity Medical School thotight the tumor re¬ 
sembled rete testis. Dr. M. C. Wheelock of the Northwestern Department of 
Pathology made the diagnosis of adenomatoid tumor. This entity has been 
reported in the epididymis by Codnerc and Pljmii’" and in the genitalia of both 
sexes by Golden and Ash." Some authors favor a mesonephric origin for adenom¬ 
atoid tumors. 

The close resemblance of this tumor to the gynecological lesion called "sal¬ 
pingitis isthmica nodosa” has been noted. Here, an inflammatory rather than a 
congenital or neoplastic cause is implicated. 

SUiniAnv AND CONCLUSIONS 

Tumors of the spermatic cord are rare. The total in 1952 was 28G; we have 
found five more reports and added one of our own, bringing the total to 292. Our 
lesion represents a growth originating in the epithelium of the vas deferens, 
possibly at the site of an atresia. We were unable to find a similar report in the 
literature. The obstruction of the vas on the right side, plus testicular atrophy on 
the left, had caused oligospermia. Re-anastomosis, after segmental excision of the 
tumor, has resulted in an improved sperm count. 
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TREATMENT OF GENITO-URINARY TUBERCULOSIS 

II. G. COOPER 

From the Deportment of Urotopp, Shauplntessy Hospital, Department of Veterans 

Affairs, Vancouver, B. C. 

This paper is based on a stud}^ of 27 cases of genito-iirinary tuberculosis which 
ha^'e been under the surveillance of the urological staff of Shaughne.ssj’- Hospital 
since 1947. The series is not a large one, but it happens to compare numericallj’’ 
with the few series being reported in the current literature and is perhaps unique 
in one respect, that we are able to report 100 per cent follow-ups 5 years after the 
diagnoses were established. All but rtvo of our patients were under the age of 35. 

INCIDEXCE OF OUG.VX IXVOLVEMEXT 

It is apparent from figure 1 that the majority of eases .showed involvement of 
epidid 3 TOis (almost 50 per cent). In order of frequencj’-, the kidnejq the bladder, 
and the prostate were involved. 

The}’’ add up to more than 100 per cent and it is apparent that there must be 
considerable overlapping; in other words, genito-urinar}’^ tuberculosis in most in¬ 
stances involves more than one organ in the tract. Indeed, in our series, only 2 
cases have so far shown involvement of onl}'- one oi’gan. In the face of this finding, 
one might doubt the merits of surgical removal of a single organ, such as the 
epididj''mis or kidnej', in the c.\pectation that a cure will ensue to the patient. 
Statisticallj’’, the patient has tuberculo.sis elsewhere in the genito-urinary tract. 
The incidence of extra-urogenital tuberculosis in our series is perhaps best illus¬ 
trated in figure 2. 

Half our cases are known to have tuberculosis of the lungs and some have bone 
and Ij’^mph node involvement. To this date 12 cases have shown no signs or 
sumptoms of tuberculosis outside the genito-urinaiy tract. 

THE PRESEXTIXG SYMPTOMS AXD DI.VGXO.STIC METHODS UTILIZED 

Swollen testicle. With what sj’mptoms did these patients present themselves? 
See table 1. It warrants repetition that almost half our patients presented them¬ 
selves with swelling of the scrotum due to tuberculous epidid 3 ’mitis. These cases 
present no insurmountable problem in diagnosis; the onset is insidious rather 
than acute, usuall}’- unilateral, and not preceded b}’ injuiy or venereal disease. 
The patient complains of an aching, but not especiall}’’ tender scrotum, which he 
has noted for some period of time (da}^ or weeks). He probabl}’’ denies any uri- 
naiy disturbances. In the early stages, nodularit}’’ of the epidid 3 ’mis is absent and 
b}'^ palpation one cannot differentiate it from chronic nonspecific epididymitis. 
A trial of penicillin or sulfa therap}’’ usuall}’’ produces a favorable response in the 
nonspecific infection, and no response if the condition is tuberculous. Positive 
urine cultures for tuberculosis will be found in the majorit}" of cases but diagnosis 
cannot be established accurately without surgical excision of the epidid 3 ’mis. 

Read at a meeting of the British Columbia Surgical Societ}’^, April 30, 1952. 
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Frequency. This is a voiy common urinary compiainl. IViien it persists in a 
young peison in spite of tieatment, tul)ercuiosis must bo ruled out. One of our 
patients suffered this symptom continuously for lycais before renal tubeiculosis 
was suspected. 

Noctxma. This is an uncommon symptom in the young person. Its peisistonco 
should be a clue to the clinician in the diagnosis of genito-urinary tuberculosis. 

CSiLi SHOWING NO Erm CUiiTPL TO. - ¥SZ 

ffiES SHOWING cmrPL^puimm T.&--S5 7. 

/ ZOOS' 



60NE>.?0C KKlfWHl NODES- 
riQ. 2 
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Table 1 


Sign or Symptom 

No. Cases 

Per cent 

Swollen testicle. 

13 

50 

Frequenc3^. 

3 

8 

Nocturia. 

2 

8 

Urethritis (nonspecific). 

2 

8 

Albuminuria . 

2 

8 

P3^una. 

2 

4 

Pain in back. 

1 

4 

H 3 ’drocele. 

1 

4 

Routine T.B. culture (because of bone tuberculosis)_! 

1 

6 


27 

100 


Urelhriiis. Tuberculous urethritis did not occur in this particular series. How¬ 
ever, after 2 patients with nonspecific urethritis were rendered free of their ure¬ 
thral discharge by routine therapy, the associated frequencj’-, nocturia, and occa¬ 
sional dysuria persisted and onlj^ after repeated monthl}’^ cultures were taken over 
a period of 6 months was a diagnosis of urinary tuberculosis made. 'I’he necessity 
for repeated and repeated urine cultures for tuberculosis cannot be over-em¬ 
phasized. 

Alhumimiria. The causes of albuminuria are legion. The etiological factor in 
the first of our cases was deteimined by a I’outine excretory urogram. The second 
case, however, showed no radiological changes on excretory urograph 3 ^ The 
third urine culture from the right ureter of this second case was our first proof of 
tuberculosis. The diagnosis in this particular case was established in March 
1947, and we have not as 3 'et removed this kidne 3 ^ 

Pyuria. Pus in an acid urine is almost pathognomonic of genito-urinary tuber¬ 
culosis. These patients were referred to us onl 3 ' because the p 3 Uiria failed to re¬ 
spond to usual chemotherapeutic agents. 

Pain in the back. Renal tuberculosis may present itself with obscure pain in the 
back. Realizing this, the Orthopedic Department at Shaughness}’' Hospital un¬ 
masked 3 cases of genito-urinary tuberculosis out of 45 patients under treatment 
for tuberculous disease of bone. Because of this incidence, one would presume to 
recommend to those who treat tuberculosis of bone, that urine cultures for tubei- 
culosis should be done monthl 3 ’' and repeatedl 3 ^ Onl 3 '^ two of our cases are include 
in this particular series, the others having been detected after this series was 
started in 1947. 

SURGICAE TREATMENT 

Four surgical procedures are recommended in the treatment of this disease. 
1) epidid 3 TOectomy; 2) nephro-ureterectomy; 3) prostato-seminal vesiculectom3q 
4) heminephrectomy. 

Epididymedomy. See figure 3. Having established the diagnosis of tubercu ous 
epididymitis or having suspected it with reasonable justification, the suigeon 
should excise the epidid 3 ^mis as high as possible without going through the a 
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dominal wall. The stump of the vas need no longer bo exteriorized, thanks to 
streptomycin. If the patliologist confirms tlic diagnosis, a vas section on the other 
side should bo carried out. Tlic rationale of this procedure is apparent if one con¬ 
siders the common route of infection from the prost.ato tlirough tlio vas to the 
epididymis. Thirteen epididymectomies were performed in tin’s scries; three were 
bilateral, presumably due to failure to perform contralateral vas section at the 
time of the initial epididymcctomy (table 2). In only 2 cases tvas the tuberculous 
activity confined to the epididymis. The other eleven, or 85 per cent, were proved 
to have tuberculosis elsewhere in the body. Besides the group showing concomi¬ 
tant involvement of lungs, kidneys, and bone, si.v were later proved to liave 
tuberculous prostatitis. In view of these facts, surgical removal of local lesions 
only would have produced favorable results in only 15 per cent. 

Nephra-vretcrectomy. In our opinion, if renal destruction is indicated by .\-ray, 
as in figure 4, in the presence of positive urine culture, nephro-ureterectomy is 
indicated. On the other hand, tuberculous bacilluria alone, without radiological 
evidence of kidney damage, does not justify the immediate removal of the organ. 
Can the tubercle bacillus pass through the kidney without producing a renal 
lesion? Most pathologists say no. However, two kidneys rvere removed on the 
strength of repeated positive cultures from corresponding ureters and when ex¬ 
amined in serial section the pathologists were quite unable to demonstrate even 
the tiniest tuberculous lesion. 


Table 2. Lesions associated with epididymitis 


Cases 

% 

Lung 

^ Reaal 

^ Bone 

1 Nil 

4 

35 

3 

_ 



6 

38 

_ 

5 1 

, _ 

_ _ 

2 

12 ' 

— 


2 ' 

_ _ 

2 

15 

— 

- 


- 

13 
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A 26-3"ear old man showed positive urine cultures from the right kidney five 
years ago. The bilateral retrograde pyelogram is shown in figure 5. He was 
treated wdth streptom5’'cin and sanitarial routine onl5^ There has been neither 
radiological nor other e\''idence of tuberculous activit.y since that time. In the 
days prior to &treptom3'cin and modern sanitarial regimentation, isolation of the 
bacillus from one kidne3' meant maudator3’- nephrectom3\ Today we elect to 
await radiological evidence of renal destruction or response to therapy before 
sacrificing the organ. However, if r'cpeatcd urine cultures remain positive while 
the patient is on streptomycin, or become positive immcdiatel3" after the cessation 
of the drug, then we think nephrectom3’- is indicated in spite of negative radio¬ 
logical findings. See figure G. 

Tubercles were isolated from the left kidne3’- onl3^ The x-ra3" did not appear 
abnormal. While on 6trcptom3'cin, his urine was negative, but four weeks after 
cessation of the drug, cultures were positive again. Hepeated x-ra3'^s (fig. 6, B) 
show no evidence of renal damage. These x-ra3"S (fig. 6, A and B) were taken 12 
months apart. After 18 months of repeated courses of streptom3min, the urine 
remained po&iti^'e and in the face of these ncgati\re x-ra3^ findings, contrary to 
our custom, the kidne3'- was removed, which showed the large renal lesion (fig. C, 
C). A further lesson concerning the fallibilit3’’ of x-ray in diagnosing tuberculosis 
might be learned from this. 

Prostato-scmmal vesiculectomy. Proistato-seminal vesiculectom3’' is a radical 
procedure and a ver3^ serious one -when pci’formed on a 3'oung patient, for the 
invariable impotence that follows is permanent and complete. However, some¬ 
times it is a life-saving procedure. 



Fig. 5 


Fig 4 
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In tlic case illustratocl b}' figure 7, the pool of iiifootion was located in the pi'os- 
tate. For 18 months the jn-ostatitis was not identified as tuberculous. From time 
to time he exhibited frequency and dj-suria and vague pain in the right lower 
quadrant which appendectomy failed to ameliorate. Hight nephrectomy was 
perfoiTned and a small, early tuberculous lesion was found in the upper pole. His 
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Table 1. Vital statistics of ■patients under treatment 




1 

Treatment with Furadantin 

Patient 

Age 

1 Diagnoses 

1 

Days of 

Dose 




treatment | 

i 

Total 

(gm.) 

Mg./kg/24 

hrs. 

G. B. J. 

i 

30 

Lithiasis 

Pyelonephritis ’ 

7 

5.25 

9.9 

0. E. S. 

32 

Chronic cystitis 

7 

3.15 

■ 6.1 

L. S. G. 

41 

Lithiasis ' 

Pyelonephritis 

7 

3.15 

6.5 

M. G. 1 

25 

Hydronephrosis (postob- 

structivc) 

7 

3.15 

6.6 

L. G. M. 

38 

Cystitis cystica 

7 

3.15 

6.0 

0. M. 

1 

25 

Hydronephrosis (postob- 

structivc) 

7 

3.15 

6.5 

S. N. 1 

' 52 

Chronic pj’eloncphritis 

7 

3.15 

6.5 

W. S. 

1 

i 

24 

Paraplegic 

Urcthrocutaneous fistula 
Chronic C 3 ’stitis 

7 

3.15 

6.5 


percentage of control (D/C X 100 ) in tables 2 and 3 , Before treatment, the pa¬ 
tients presented no evidence of severe impairment of renal function as measured 
by GFR except for one patient (S. B. N.). There was no significant change in 
renal hemod3mamics, tubular function, or the excretion of water, sodium, or 
potassium in the first seven patients studied (average. A), but one patient (W. 
L. S.), who demonstrated moderate impairment of renal function in the control 
state, showed a marked improvement in the discrete renal functions after therapy. 


Table 2, The effect of fvradantin therapy for seven days on renal 

hemodynamics 


Glomerular Filtration Rate 


Renal Plasma 
Flow 


Filtration 
Fraction X 10- 


Renal Blood 
Flow 


G. B. J. 
0. E. S. 

L. S. G. 

M. G. 

L. G. M. 
0. M. 

S. N. 

w. s. 


Average B. 


C = Control 


Clearance 
of Inulin 
(ml/min) 

e 1 D Id/c 


Clearance of 
Creatinine 
(ml/min) 



Clearance 
of PAH 
(ml/min) 


C 

D D/C 

119 

122103 

132 

111 84 

95 

72 76 

102 

97 92 

151 

130 86 

126 


78 

74 95 

67 

105157 

115 

101 89 

109 

101 99 


GFR/RPF 


D I D/C 


(ml/min) 


D p/C 


1 12 

13 

12 

12 

13 

14 

13 

11 

10 

6 

12 

12 

12 

14 

25 

14 

12 

12 

14 

12 
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T\bie 3 Effect of furndnnitn tftcrapy for sncn days on renal (ubular 
function and crcrction of uater^ sodtutn and potassium 


Patient 

Maximum 

Tubular 

Etcrclor> 

Capacity 

(TmPAII) 

(mg/mm) 

GrR/TmPAlI 

Unne Volume 
[mVTnxn) 

Na Excretion 
(mtcroEq/min) 

K Excretion 
(microEq/min) 

C 

D 

D/C 

C 

D 

D/C 

C 

D 

D/C 

C 

D 

D/C 

C 

B 

D/C 

G 

B J 

103 

116 

113 

102 

95 

93 

15 

12 

80 

90 

78 

87 

60 

51 

77 

0 

E S 

126 

120 

95 

81 

90 

107 

S 

9 

113 

92 

115 

125 

so 

89 

111 

L 

S G 

112 

no 

98 

07 

% 

99 

14 

15 

107 

173 

130 

75 

68 

70 

59 


G 

107 

107 

100 

78 

SO 

114 

T“ 

9 

129 

77 

112 

115 

81 

50 

73 

L 

G M 

102 

103 

130 

121 

85 

75 

12 

9 

75 

232 

1C5 

71 

79 

77 

07 

0 

M 

90 

So 

94 

119 

122 

103 

14 

10 

114 

217 

138 

04 

101 

131 

130 

S 

X 

65 

72 

111 

89 

SO 

97 

G 

3 

50 

102 

204 

200 

42 

55 

131 

w 

S 

so 

116 

130 

100 

122 

122 

12 

19 

158 

160 

154 

90 

30 

30 

92 

Average A 


101 

lOG 

106 

99 

95 

98 

11 

10 

96 

12'1 

135 

no 

71 

72 

97 

Average B 


99 

107 

109 

09 

_ 

98 

_ 

101 

11 

9 

103 

133 

137 

108 

70 

G7 

_ 

90 


C = Control D = on seventh daj of thernpj D/C X 100 = % of contiol 


Table 4 2 he effect of furadanltn therapy for seven days on hepatic function 


Patient 

Cephal n Choles 
terol Flocculation 

Thj-molTurbKljt) 
j (MacLaglen Vmts)' 



rthrubin 

{mg 

C 

D 

C 


C 



i D ; 

<= , 

1 D 

OBJ 

0 

0 

2 

1 

1 

4 


1 00 

1 

75 1 

0 5 

1 

0 c 

0 E S 

0 


2 

3 

— 


100 

100 

0 7 1 

0 4 

L S G 

0 

0 

2 ! 

2 

3 7 

2 9 ! 

— ! 

_ 

0 5 

0 4 

M G 

0 

0 

2 1 

2 

- 1 

— ; 

05 

100 

0 5 1 

0 5 

L G M 











0 M 

0 

0 

1 

1 

1 5 

1 

_ 

_ 

0 5 

0 3 

S N 

0 

0 

I 

I 

3 0 

3 0 

100 1 

_ 

0 4 

0 1 

w. s 



1 


1 

1 






Table 5 The effect of furadanlin therapy for scicn days on hactcnologic 
culture of the urine 


1 

Patient 

i 

1 Unne Culture 

Before treatraent 

After completion of 7 days 
of treatment 

G B J 

Gram negative rod I 

Gram negative rod 

0 E S 1 

Pseudomonas 

Pseudomonas 

B S G 

Pseudomonas 

Pseudomonas 

m G 

Pseudomonas 

Pseudomonas 

L G ill 

Staphj lococcus aureus 


0 M 1 

Alkaligenes 

Alkahgenes 

1 

Pseudomonas 

1 Pseudomonas 

S N : 

Pseudomonas 

Pseudomonas 

W S ' 

Proteus vulgaris 

1 

1 Proteus vulgaris 
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There was no change in the excretion of sodium and potassium in this patient 
however. If this patient is included in the overall averages, there will be a slightly 
higher “apparent improvement” in the functions after therapy (average, B), but 
it is to be noted that none of the changes are significant. 

B. Hepatic effects. There Avas no change in lir'er function during furadantin 
therapy as measured by clinical liver function tests (table 4 ). 

C. Urine bacteriology. One patient (L. G. M.), Avho demonstrated Staphylo¬ 
coccus aureus on urine culture prior to therapy, was bacteriologically negative 
after 7 day^s of furadantin. The other 7 patients showed no change in the urine 
culture on the last day of furadantin therapy. In vitro sensitivity tests for the 
particular organisms were not done (table 5 ). 

CONCLUSIONS 

Furadantin used in the treatment of urinary infections at the dosages (less 
than 10 mg./kg ./24 hours) and duration (undei- 8 days) recommended appears 
to be free from harm to kidney^ and liver. In the present short-term study, 
there ivas no effect on urine bacteriology in seven out of eight patients. 
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BIPORTiVNCE OF VAGINITIS IN URINARY INFECTIONS 
OF CHILDHOOD 

RAYHOXD STEPT 

Ill the past few years, chronic urethritis in girls has been recognized ns one of 
the most common causes of urinary infection in childhood. It is surprising that 
an entit}’' of such frequent occurrence should have been ignored for so many 
years. Some urological tevtboohs do not even note its existence or, at best, 
mention it so briefly that students complete their medical education with total 
unawareness of the condition, and are completelj' baffled when it first presents 
itself. Unfortunately, too, we have reason to conclude that many urologists and 
pediatricians are not sufficiently aware of its manifestations, as indicated by the 
many p.aticnts who go from physician to physician before receiving proper 
management. In our experience, and the c.xpcricnce of others,' urethritis in 
young girls is among the most common causes of urinary complaints in pediatric 
Urology. Furthermore, there are many' more unhappy patients who never reach 
the urologist at all because their complaints arc not strengthened by the finding 
of pus in the urine, and so are not considered seriously. 

Ordinarily, chronic urethritis can bo satisfactorily treated by moans of urethral 
dilations supplemented by various medications to eliminate the urinaiy in¬ 
fection.- However, a significant group of patients who do not respond to simple 
management have come under our care, and it is in this group tliat the control 
of accompanying nonspecific vaginitis has been so vital to successful treat¬ 
ment. Whether or not the advent of the antibiotics has increased its incidence 
remains to be obsen-ed. Search of the current and older literature, with few 
exceptions, places little emphasis on nonspecific vaginal discharges of childhood. 
It is true that not all little girls who have vaginal discharge have urinary com¬ 
plaints or, indeed, any complaints at all. However, when vaginitis co-exists with 
urinary infection, no more than temporary- relief of the urinary- sy-mptoms can be 
expected until it is eradicated. It is in reference to this particular group of pa¬ 
tients that this presentation is given. 


MATEniALS 


This series consists of 15 patients obsen-ed in private practice in the past 3 
years who had recurrent episodes of urethritis, rvith or without pyuria, despite 
the usual treatment, none of whom could be satisfactorily controlled until the 
vaginal infection was cleared up. Six of these patients had had complete uro¬ 
logical study- and treatment by- competent urologists elsewhere. In addition, in 
three of the si.x patients, gynecological consultants had not recognized the 
significance of obvious vaginal irritation. These children ranged in age from 26 
months to 11 y-ears, with an average age of 5 years. Symptoms had been present 


Read at annuA meeting of Northeastern Section of American Urological Association, 
Shawnee-on-the-Delaw.are, September 17,1953. 

■ Hodge^ a V.; Chronic urethritis in girls. J. A. M. A., U9: 753-767,1952. 

Roen, 1. R. and Slept, R.: Urethritis in girls. Am. J.Uis. Child., 72: 529-535,1946. 
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for at least 6 months in eleven of the 15 patients, and in four instances the mother 
stated that symptoms had been present since infancy. Most patients were 
hospitalized for complete urological study which included routine blood count 
and examination of the catheterized urine, visualization of the bladder and 
urethra wdth the IMcCarthy miniature cystoscope, smears and cultures of the 
urine and vaginal secretion and, in a few instances, vaginoscopJ^ Residual urine 
was not present in an}’- of these iiatients. 


SUBJECTIVE AND OBJECTITO FINDINGS 


The symptoms of urethritis are well known. Urgency, dysuria, nocturia and 
diurnal frequency are the most characteristic complaints. Hematuria and 
obstiTictive symptoms are unusual but may occur." There is often a histoiy of 
numerous episodes of less than 48 hours' duration subsiding spontaneously 
without interval complaints. Fever is not present until ascending infection 


supeiwenes. 

The urinaiy findings can ordinarily be consistently inteipreted with relation to 
the vagmal infection. Whereas, in uncomplicated urethritis, the urine will be 
normal between attacks, or even during acute attacks, when vaginitis is present 
the findings will frequently be so characteristic that the presence of vaginitis can 
be anticipated. Even when there are as few as 1 or 2 white blood cells/high 
power field, one ^Yill often find numerous bacteria and yeast cells in the urine. 
Even after suitable treatment of an episode of severe pyuria, although the 
wWte blood cells will have disappeared from the urine, the yeast cells may 
persist for days or weeks, until such time as the vaginitis has cleared up. Con¬ 
versely, in the follow-up of these patients, it is commonly observed that the 
yeast cells vdll precede the recurrence of pyuria and uiinaiy complaints by days 
or weeks. As we shall note later, this can serve as a useful guide to therapy 
directed to the vagina. It must be emphasized, hoAvever, that the yeast cells are 
not to be construed as the cause of the infection because they are so commonly 
present, but rather interpreted as a co-incidental finding as the result of spillage 
of vaginal secretions into the urethral orifice. In short, -when this secretion can 
gain entrance into the urinaiy tract, urinary infection wdll ultimately ensue. 
Fortunately, in many patients with vaginal infection, for some reason the secre¬ 


tions do not invade the urethra. 

The gross appearance of the extemal genitalia is easily apparent. In almost 
every instance the hymen has been A^^dely patent and examination easily done. 
There is a slight to moderate amount of vaginal discharge which is usually thin 
and serous, but may be mucoid. Although the vaginal mucosa may be pale, tlieie 
is definite redness of var}dng degrees of the introitus extending over to the region 
of the urethral meatus. Indeed, it is logical to interpret the urethral changes as a 
mere extension of exteraal inflammatory changes. The labia, too, are chai- 
acterized by varying degrees of irritation and redness, and this frequentl}’’ ex¬ 
tends over to the inner thigh -where a sharply demarcated area of chafing is seen. 
In the subacute and chronic phases, the changes over the labia are less staking 
in degree, but careful inspection will reveal thickening and superficial desquama 
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tion of the skin. Hoivevor, even with minimal clianges externally, separation of 
the labia will disclose the striking pongestion surrounding the urethral meatus, 
and the excessive vaginal secretion. 

Cultures of the vaginal secretion and urine may bo noteworthy. Urine cultures 
may be sterile, but often contain the bacterial offenders ordinarily found in 
urinary infections, especially E. coli, B. proteus, and beta hemolytic Staph, 
aureus. When pyuria is present, the same organism can usually be isolated 
from both the vagina and urine, emphasizing their relationship. In three patients 
a significant bacteriological phenomenon was noted: a beta hemolytic Staph, 
aureus which was coagulase negative in the vagina was found to be coagnlase 
positive in the urine, indicating that the pathogen had probably existed in an 
attenuated state in the vagina before invading the nrinaiy tract. The behavior 
of the yeast cells was cspeciallj'- puzzling. Even when seen in wet smears of the 
freshly collected urine, or on stained smears from the urine or vagina, they 
could not he grown on either routine culture media or specialized media ordi¬ 
narily used for yeast cultures. The yeast cells morphologically appear to be 
young forms of Candida albicans, occurring singly, in clusters, and in chain 
formation, but in view of the cultural problems encountered, their identity 
cannot be stated with any degree of certainty. 

The cystoscopio findings have been described elsewhere and need not be 
repeated heie. They are not unlike those observed in the adult. Vaginoscopj’', 
accomplished with cither the open air urethroscope or pancndoscope, does not 
yield remarkable results. Despite c.xcessivo vaginal secretion, the vaginal mucosa 
is usually pale and smooth and the ceiwix normal, and only occasionally does 
one find mucosal congestion or patchy liypervascularity. The appearance of 
the introitus, however, is much more striking than the vaginal canal itself 
so that vaginoscopy is not now employed routinely. 

It should be emphasized that cystoscopy and vaginoscopj' are alwaj’s per¬ 
formed under general anesthesia, cither rectal pontothal or avertin supple¬ 
mented by an inhalation agent. 


TREATMENT 

Proper therapy has a threefold objective: 1) eradication of the pyuria, if 
present, 2) treatment of the urethritis, and 3) control of the vaginitis. The 
urinary infection is ordinarily controlled easily by the use of a sulfonamide 
preparation, or such antibiotics as aureomycin or terramycin. Penicillin and 
streptomycin have not been necessarj' in any instance. Local bladder instilla¬ 
tions of silver preparations, antiseptic agents, or antibiotic solutions have not 
been necessaiy for systemic medication always clears up the initial pjmria if 
organic obstruction is not present. 

Urethral dilation for the urethritis is initiated while the child is under anes¬ 
thesia for cystoscopy. Urethral stenosis will be encountered in a significant 
number of patients, but the urethra is dilated whether narrowing is piesent 
or not. The relief experienced may be rapid and dramatic, probably due to 
lelaxation of bladder neck spasm incident to the urethral irritation. Several 
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urethral dilations are given at seven to ten day intervals, until a 20F sound 
can Idc passed easily. Fulguration of the urethra has not ])een required in any 
instance. 

Control of the vaginitis by local treatment is the sine qua non to the pre¬ 
vention of relapse and recurrence. This phase of therapy may Ire prolonged 
and may severely tax the patience of both physician and parents. It must 
be viewed as a form of maintenance therapy, as in any type of recurring illness, 
and if this attitude is not adopted, discouragement and failure will surely follow. 

The follovung regimen of local therapy ha.s been most efficacious: the vagina 
is treated by the application of polymyxin B .sulfate ointment, or sulfa jelly or 
cream direetty into the vaginal canal, an excess being applied over the introitus 
and labia. In the acute phase applications are made nightly, then the inteival 
is reduced to three times weekly, then twice weekly until ultimately main¬ 
tenance treatment as required in the individual patient is determined. In some 
patients treatment can be stopped completely within a month; in others, vaginal 
medication at two-week to two-month intervals has been required. Observation 
of the urine at inteiwals is an excellent guide to treatment: when the urine is 
microscopically free of all abnormal elements, it will usuallj'' be found that the 
vagina appears healthy and the patient has been asymptomatic. Intere.stingiy, 
it has been observed that when epithelial cells and yeast cells appear in the 
urine, despite the absence of pus cells, the vagina has begun to appear reddened, 
and urinary symptoms as well as pymria will pi’obably recur soon if the vagina 
is not treated. If followed patiently and carefully, most patients will clear up 
within a few months, but there are a resistant few who require even longer 
supervision. None of these patients has been followed into pubert}" as 3 mt, but 
it is quite possible that the normal phj’.siological changes occurring at that time 
will spontaneous!}' correct the situation by establishing a more acid vaginal pH. 

Other agents employed were not so elTcctive as pol}^!}^^'!!! or sulfa jellies. 
Estrogen therapy employed in three patients both parenterall}' and by vaginal 
suppository was completely ineffcctir-e. Aurcomy'cin and terramycin vaginal 
suppositories were so irritating that their use was not continued. Aci-jel, used 
in two patients, was slightly helpful. Sulfonamide vaginal inserts (tablet fonn) 
were difficult and painful to administer, and not productive of good results. 
Triple sulfa creams were effective in three patients. 

Polym}^;^ was used both as poly.sporin ointment, a mixture with bacitracin, 
and as the pure polym}'xin B sulfate ointment. The fonner was occasionally 
slightly irritating, but the latter was almost uniformly well tolerated. The 
ointment was packaged in tubes with a short nozzle which could easily be 
inserted into the vaginal opening or, when this type of tube was not available, 
a short plastic nozzle was adapted to the tube. 

RESULTS 

Control of the initial infection and recurrences was attained in all patients, 
although the time required varied greatly. The confirmed impression vas 
gained that a successful outcome is assured in practically every patient if t le 
mother is co-operative and persistent. In approximately one-half of these pa- 
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tients, complete cure was obtained within three months so that all treatment 
could be discontinued. In the remainder, maintenance care directed to the 
vagina alone has been necessary. 

KEI’ORTS OF ILLUSTRATIVE C.ISES 

Case 1. S. M., aged 4J-^ years, was seen because of urgency, frequency and 
dysuria accompanied by severe pyuria and constant low grade fever since 2 
years of age. The infection had consistently responded to sulfa preparations 
only to recur within 10 days after discontinuance of medication. Complete 
urological study disclosed tj-pica! chronic urethritis and ei'idenee of vaginal 
hjTiersecretion. Dilations of the urethra resulted in moderate but incomplete 
improv'ement. Local and parenteral estrogen therapy did not influence the 
vaginal infection. Ultimately, a triple sulfa vaginal jelly was used with rapid 
control of the vaginitis. Since that time (two years ago), only maintenance 
therapy to the vagina has been used and there has been no recurrence of pyuria. 
Occasional episodes of urethral irritation have responded promptly to vaginal 
treatment alone. 

Case 2. A. W., aged 5 years, had had urgency of urination since early infancy. 
Hematuria and dysuria began 48 hours before she was fimt soon. Complete 
urological study disclosed urethral stenosis and uretliritis, and acute liemor- 
rhagio cystitis. Treatment by urethral dilation, aurcomycin, and gantrisin 
were helpful, but recurrences were frequent. SLx months later typical nonspecific 
vaginitis was noted. Vaginal treatment with polymyxin ointment locally re¬ 
sulted in complete and permanent clearing of the urine and subsidence of all 
symptoms. Since that time (two years ago), no other treatment has been required. 

Case 3. C. C., aged 3 years, had had frequent recurrences of pyuria and low 
grade fever since birth. There were no urinary complaints, but attacks of ab¬ 
dominal pain were frequent. Administration of antibiotics had been only tem¬ 
porarily helpful. Complete urological study revealed severe chronic urethritis 
and a low grade vaginitis. The urine was rendered normal with oral antibiotics 
plus a vaginal jelly, and was so maintained thereafter by vaginal medication 
alone. In almost two years there have been no recurrences of urinarj' infection 
and the patient’s general health and disposition have been immeasurably im¬ 
proved. 

COMMENT 

Nonspecific vaginitis is a common occurrence, but is usually disregarded 
until the onset of symptoms makes treatment mandatorj^. i?ymptoms may be 
referable to the urinarj' tract or to the genitalia or to both. Many etiological 
factors have been mentioned, some of which do not appear important. The 
fundamental disturbance in the vagina appears to be a change in the activity 
of the vaginal mucosa which for some unexplained reason results in the excessive 
secretion of a discharge of such alkalinity or mild acidity that a favorable 
inedium for bacterial growth is created.’ Whereas, in the adult, vaginal secre¬ 
tions are of such acidity that bacterial pathogens are not encouraged, in the child 
the secretion is normallj^ of a much higher pH and not unfavorable to many 

Rakoff, A. E.: Vaginal Infections, Infestations and Discharges. 
Philadelphia: P. Blakiston’s and Son Co., 1953. 
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pathogens. With tlie infected vaginal secretion bathing the urethral meatus 
it is only a matter of time until urethral irritation occurs, to be followed in 
due time bj”- actual infection of the urinary tract. 

Many types of bacteria, both pathogenic and nonpathogenic, as well as 
j’-east cells, have been seen, but these appear to be superimposed upon a previous 
vaginal hypersecretion rather than to be its cause. This obseivation has been 
made in the study of nonspecific vaginitis in the adult as well.-' Foreign bodies 
in the vagina are of unusual occurrence. Masturbation is an important factor 
in the minds of many clinicians, but is probably the result of the vaginal irrita¬ 
tion rather than its cau.se,^ since this habit di.sappears when the vaginitis has 
been alleviated. Fecal contamination from the rectum is a common occurrence 
in all children, but it may well be that onlj"^ those who have a previous excess 
of vaginal secretion will harbor the organisms normally found in the feces. 
The flare-up of vaginal and urinary complaints during or following an upper 
respiratory infection is common knowledge, and is especially interesting. Al¬ 
though this phenomenon is ordinarilj'- attributed to a general lowering of bodily 
resistance, it is perhaps more irlausible that the sympathetic turgescence and 
hypersecretion of the vaginal mucosa coinciding with the inflamed sclmeiderian 
membrane increases the ^•aginorrhea and encourages previously quiescent 
organisms to become acti\'e. fl'he wearing of tight fitting panties can cause 
considerable irritation of the external genitalia, and certainly such a situation 
should be corrected, but again it is likely to offend only when an underlying 
vaginal disturbance is already present. Tlie acute exanthemata are a frequent 
activator of vaginitis. General debility and malnutrition are important at 
times, though they were not encountered in this series. Hyperestrinism also 
has been mentioned as a irossible cause of vaginal hypersecretion, but there has 
been no real clinical evidence to support this. 

Ordinarily'', no special techniques of examination are required to recognize 
the situation. Vaginoscopy is seldom nccessaiy and in the presence of a noimal 
upper urinaiy tract, as seen by’' excretory urography’’, the cy’stoscopic findings 
can almost be anticipated. It is only in resistant cases that instrumentation is 
mandatory^ 

SUMMARY 

There are numerous instances of recurrent urinaiy infection in girls associated 
with urethritis in which the usual methods of treatment do not give lasting 
relief. Many^ of these patients have a nonspecific vaginitis resulting from vaginal 
hypersecretion. In addition to the usual measures, local treatment of the I’agina, 
sometimes for long periods, is necessary. The condition may’ have its inception 
in infancy and persist until puberty. Vaginal treatment can practically’ alway’S 
prevent the recurrence of urinaiy infection, and in association with other meas¬ 
ures, offers the only’ chance for permanent cure. A regimen of therapy’ is de¬ 
scribed. 


S500 Fifth Ave., Pittsburgh IS, Pa. 

^ Weaver, J. D., Scott, S. and Williams, O. B.: The bacterial flora found in nonspecific 

vaginal disease. Am. J. Obst. & Gynec., 60; 880-8S4, 1950. p„ui:=hers, 

5 Schauffler, G. C.: Pediatric Gjmecology, 2nd ed. New lork; lear Book Pub 

Inc., 1947. 
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SALMONELLA URINARY TRACT INFECTION 
ROLAND R. CROSS, JR.. JOSEPH R. IIUFSCIBtlTT anu LAWRIiiXCE E. GATES 
From Vcicians Adnnnistralion HotpHal, Hines, III, 

Salmonella are now recognized among the more important agents of infectious 
disease in the human. Recently special attention has been given these bacilli 
and three Salmonella ccntci's have been established in the United Sfates. The 
diseases caused by them used to ho called paratyphoid fever, but, wo now know 
that these organisms cause disease pictures other than one similar to typhoid 
fever. 

The genus Salmonella compriso.s a group of gram-negative bacilli. They are 
midway between the typhoid and the eoli groups in many of their characteristics. 
More than 150 distinct species have been de.scribcd, and more are constantly 
being reported. Actually loss than twenty arc frequently found in human infec¬ 
tions. 

The organisms almost invariably invade the body by way of the gastro-intes- 
tmal tract, usually through contaminated food stuffs. They arc rarely water 
borne. Thus, in speaking of Salmonella infections one thinks first of cases of 
endemic food poisoning with enteritis. The carrier state exists in many animals 
and humans, hlost of these are asymptomatic. It is for this reason that public 
health measures directed at limiting the incidence of this disease are not very 
successful. There is no sex or age irrcfercnce. However, there is a seasonal sig¬ 
nificance in that the disease is more common in the warm months. 

The bacteria are divided into 0 groups labeled alphabetically A through F 
(table 1). The group A bacilli tend to resemble the typhoid bacillus while groups 
B and C come closer to the coli group. Li group A the most important organism 
is S. paratyphi A. In group B the S. typhimurium is the chief one. It is a prom¬ 
inent cause of gastro-enteiitis. In group C there are a number of important 
types, among which are 1) S. montevidco which was responsible for one of our 
cases, and 2) S. choleraesuis which caused the infection in our other case. Groups 
D and F contain organisms that are mostly responsible for animal infections, 
while group E has a few that infect both man and animals. 

It is felt that any species of Salmonella capable of infecting men may produce 
any of the following clinical pictures:— 

1) Continued fever of the typhoidal type. 

2) Acute gastro-enteritis. This is the most common and is known as “food 
poisoning.” 

3) Localized infections with or without accompanying sepsis. 

4) Asymptomatic infections or carrier states. 

These four types may occur singly or in combination noth each other. The blood 
cultures are frequently positive. 

The pathogenesis of Salmonella infections apparently starts with the lymphoid 
tissue of Peyer^s patches in the small bowel. Here the organisms multiply and 
gain access to the lymphatics, the Ijunph nodes, and ultimately the blood stream 
Accepted tor publication October 13,1953. 
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Table 1. Abbreviated KauffmanvAVhitc classification of commoner Salmonella 


T>pcs i 

1 

1 

Somatic AnliRcns 

rlagel 

Phase 1 

lar Antigens 

Phase 2 

Gioup A ' 




S. paratyphi A 

(I), II, XII 

a 

— 

Group B 




S. paratyphi B i 

(I), IV, (V)l 

1) 

1,2 

S. typhi-murium 

i (I), IV, (V)lXII 1 

i 

1.2,3 

S. derbj' 

: (I), IV j 

f, g 


Group Cl 




S. cholerae-suis (Kunzcndoif 




type) 

1 VI, VII 

! 

1,5 

S. montevideo | 

VI, VII 

! g, m, s 

— 

S. oranienburg j 

VI, VII 

m, f 

— 

S. bareilly 1 

VI, VII 

y 

— 

Group Cj 1 




S. newport 

VI, vm 1 

e, h 

i 1,2,3 

Group D j 



1 

S.typhi (E. typhosa) ' 

IX (Vi)l 

d 

— 

S. onteritidis 

(I), IX XII 

g, m 

— 

S. panama 

I, IX ] 

h V 

1,3, 4, 5 

Group E 1 

1 


1 

i 

S. give 

III, X, XXVI j 

1, V 

1,7 

S. anatum 

III, X, XXVI 

c, h 

1 1,G 

S. senftenberg 

I, III, XIX 

g, s, t 

— 


* Ebei’thella typhosa may he classified serologically with the Salmonella, althougii it 
is not strictly a member of this genus. 

by waj’' of the thoracic duct. Localization in other organs such as the kidnc}'', 
gallbladder, bone marrow, and the like is the result of hematogenous dissemina¬ 
tion. 

The typhoidal type is as its name implies. It isnot of much concern urologically 
save that it maj^ cause a picture of glomerulonephritis. One of the organisms 
which frequentl}^ produces this picture is the S. choleraesuis which was present 
in one of our cases. liowetmr, in our case it did not cause glomerulonepliritis. 
It is interesting to comment here that in this case there were gastro-intestinal 
symptoms but the stool cultures were negative. 

The second type of picture, acute gastro-enteritis, is, also, of not much con¬ 
cern urologically. One of the organisms frequentlj’^ the cause of this picture is S. 
montevideo. This organism was the cause of the infection in our other case, but 
there were no accompanying gastro-intestinal sj-^mptoms. Yet the stools weie 
positive on culture. Thus, you can see the frequent overlapping in the clinical 
picture. 

Salmonella may cause localized infections anj'^where in the bodj’’ either wit i 
or without accompanying sepsis. Localized infections with all the commonei 
t 3 '^pes have been reported but the strain most frequently responsible is S. cio - 
eraesuis which has pronounced invasive characteristics. One may get cholec}'S- 
titis, endocarditis, meningitis, pneumonia, osteomj’-elitis, tonsilitis, salpingitis, 
otitis media, abscesses in various locations, and urinary tract infections. 
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Tabu 2 Siimitwri; (i/6<ic(crin (.aiisma V’leht^ '« cnsc; collected from lilcraliirc by Valht 

nnd ficll 


Bacillus cob 

631 

1 B pioteus 

S 

Staplu lococcus aureus and ilbiiS 

SO 

B liicti aerogonos 

7 

Streptococi us 

34 

B tvphosus 

4 

B acidi Uictici 

IG 

B pxocjanciis 

3 

Diplococcus 

12 

B parftt^pbosus 

2 

Miscellaneous 

10 

B ontcntidis 

1 

Pneumococcus 

S 

B fticcilis ftlcahgcncs 

1 


s 1 

Pscudodiplitboroul bacillus 

\ 


Table 3 7iouii7i6 cultural stiuhcs of hdnctj unties, Pcnnsylvcintn Hospital 


Total number of specimens receded (I cb 1933-1 cl> 1034) 
B\ctenologicn\lN sterile (no pro^\tl\ lu 48 Uouis) 

Colon bnallus group 
B coll commumor 
B coll communis 
B icrogcness 
B icub IncUci 
Pii'icolon biciUu5 


Bicilli of colon group (not scparatch ulciitificd) 12 

BiciUus of paraUphoul group (not idenlifiul) 1 

B face, lbs idoaligenes 2 

B pioteus 

B p^ oct ancus 3 

rriedhiulor^s liicillus C 

Staplnlococcus albus 20 

Staphj lococcus aureus 9 

Nonbcmoljtic streptococcus 3 

Micrococcus catarrlnhs 1 


As has been said, one ma> get a picture of nephritis but moie usually the 
infectious of the gemto urmai> tiact aic locaUycd ^^Uh no signs of infection else- 
nherc In a senes of 835 cases of iinnai*} infection, two neie due to Salmonella 
(table 2) In another senes of 4GG ca^^es thcie was one case caused b 3 Salmonella 
oigamsms (table 3) Cystitis, pyelitis, pjelonepluitis, and pennephntic abscess 
hate been described A number of patients with lenal calculi and Salmonella 
pjelonephrUis have been lepoited, the most recent being bj^ ^IcLellan and 
Biezing in 1949 The diagnosis is difficult to make on chmeal giounds because 
of the waned patteni of the disease The final pi oof lests on the bacteiiological 
examination 

CASE BEPORTS 

Below are described two cases of Salmonella infection whose admitting his 
tones were diiected entirelj towaid the Urinai 3 ' tiact Both patients weie seen 
at the Hmes l^'eterans Hospital m 1951 The 3 ' had pyuna and then mine cultures 
on lepeated occasions show cd Salmonella organisms Each patient had a different 
t 3 pe and so could not ha\e been a cioss contamination 
Case 1 A 49 year old white man, Ralph G H , felt well until about 2 days 
pnoi fo admission in .Tunc 1951 (fig 1) At the time he had extieme fiequenc 3 ’' 
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of iiriiiatioD along \vi(h some dysiiria. Thei-e was cloudiness of the ui'ine, terminal 
hematuria, marked low back pain along with chills and fever. Prior to this he 
had had no genito-urinary s 3 fmptoms. He denied ever having had gonorrhea or 
sj'philis. A review of sj'stcms at the time of admission revealed no gastro-inten- 
tinal disturbance. His temperature was 103 .OF. Accordingly' he was admitted to the 
urological service. Phy'sical e.xamination was essentially negative e.vcept the 
genito-urinaiy tract. It might be mentioned that there was no abdominal ten¬ 
derness. Both glass 1 and 2 urine .specimens were cloudy', and it was unnecessary 
to centrifuge the specimen to sec that microscopically' the cloudiness was due 
to an increase in pus cells. The pi-ostate was boggy' and slightly enlarged. It was 
tender. The prostatic smear was loaded with pus cells. The Avhite blood count 
was 14,500. A urine culture was taken and while it was growing the patient was 
started on penicilliji and gantrisin. Wlien the urine culture was reported as 
being of the Salmonella group, ilie medication was changed to Chloromycetin. 
Stool cultures were taken and these, also, were jiositivc for Salmonella. Blood 
cultures were negative, but, it must be admitted that they' were not taken until 
after he had been receiving medication. A Salmonella infection had not been 
expected at first. The specimen was sent, to the Salmonella center where it was 
identified as S. montevideo. After t.i'eatment, three urine cultures and three stool 
cultures were negative befoi-e the patient was discharged. An excretory' urogram 
was normal. At the time of discharge glass 1 and 2 urine specimens were both 
clear and the centrifuged sediment of the second glass showed only’ 2 to 3 pus 
cells per high power field. He was in the hospital 26 day's. He returned for follow¬ 
up urine cultures. These were all negative when he was last seen and this was 3 
months after being discharged. 

Case 2. A 30 year old Negro, Earl H., Avas admitted in June 1951. The 
patient had had an intermittent right flank pain for 6 y'ears. He stated that on 
occasions he had passed blood in his urine but on closer questioning one cou 
not be sure of this, or whether it was just dark urine. There was no dy'suua, 
diminution of the urinary stream, urgency', low back pain, or suprapubic pam. 
Occasionally the right flank pain would radiate into the right testicle. Fiom 
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time to time lie would have chills and fever. Dmiiig the two weeks prior to 
entrance to the hospital ho had had some nausea, vomiting, anorexia, and a 
“had feehng in the upper abdomen.” The patient had had gonorrhea previously; 
he denied ever having had syphilis. Physical examination was essentially nega¬ 
tive except for the abdomen and the genito-urinary tract. lie Imd marked right 
upper quadrant tenderness along with maiked tondcrnc‘-s in the right costo¬ 
vertebral angle. The tomperatuie was lOlF. The urine was cloudy in glass 1 
and 2. The centrifuged sediment of the second gla.ss showed mniiy pus cells 
and several red blood colls per high power field. An x-iay showed a calculus in 
the region of the right kidney (fig. 2). The prostate was enlarged, boggy, and 
somewhat tender. The prostatic smear had manj- clumps of pus cells (fig. 3). 
He was admitted to the urological service with a diagnosis of possible nephro¬ 
lithiasis and chronic prostatitis. A mine culture was taken and while awaiting 
the report, the patient was started on penicillin and gantrisin. When the culture 
was leported Salmonella, the medication was changed to Chloromycetin since 



Fig. 3 






974 


CROSS, IIUFSCmilTT AND GATES 


that drug is supposed to be more specific for this infection. Excretory urograms 
retrograde pyelograms, and gallbladder visualization films were taken. These 
showed the calculus to be anterior to the kidney. The diagnosis was made by the 
x-ray department, after a gastro-intcstinal series, as being a coprolith of the 
appendix. The white blood count on admission was onty 7,100. Blood and stool 
cultures were repeatedly negative for Salmonella organisms, but, it must be 
admitted, they were not taken until the patient, had had some medication. The 
specimen was sent to the Salmonella center where it was identified as being 
S. choleraesius. Before being dischai-gcd fi-om the hospital three urine cultures were 
obtained that showed no growth. A reclieck of the uiine before discharge showed 
glass 1 and 2 to be clear and the centrifuged sediment of the second glass to show 
4 to 0 pus cells per high power field and no red blood cells. At the time of dis¬ 
charge he had no complaints. The patient was in the hospital 28 days. He was 
followed with periodic urine cultures for 23 -^ months with no evidence of recur¬ 
rence. 

As can be seen from the graphs both cases responded to penicillin and gan- 
trisin as far as the temperature cuive was concerned. However, in case 1 the 
stool cultures did not become negative until 7 days of chloromycetin therapy. 
Prostatic cultures of both were taken and they both showed no growth, but 
they were not taken until after therapy had been well started. Salmonella are 
stated to be most susceptible to chloromycetin and for this reason the patients 
w’ere both switched over to that drug in order to reduce the possibility of the 
carrier state. This was before the large volume of work on the toxicit}' of chlo¬ 
romycetin had been reported. In a .series of mild epidemics, sulfonamides have 
been shown to exercise some control. Penicillin w'orks fairly w'ell in intro but 
it has not been veiy ellccti\’e in clinical practice. In rdew of the toxicit}'' of chloro¬ 
mycetin the probable next best choice of airtibiotics rvould be streptomycin. 

While it is true that the chronic urinary carrier is less common in Salmonella 
infections that it is in typhoid infection, still it is one of the important carrier 
states aird it is to be desired that it be prevented. A chronic carrier maj’" show 
recurrent sj^stemic infection dui'ing periods when his immunologic response is 
poor. 

These cases serve to emphasise that in patients with pjuiria a urine culture is 
an essential in that not too uncommonly a rather rare organism of hematogenous 
origin ma 3 ’’ be the etiological agent. In such a case, if missed, the patient ma}'’ 
get clinically well but remain a carrier if given inadequate treatment. 
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BFrECTS OF RENAL PELVRC ANESTHESIA ON HRINE FLOW IN DOGS 
LOUIS A TOTH, Pii R 

From the Department of Phystnlogii, Lomsiana State Unnersily Scloinl of 
Ifcrficiiic, Acu Orleansf La 

With the development of a technique for the catheteiiration of ineteis in 
conscious, unoperated dogs (Toth, 1950), it appealed feasible to ancsthcti/e a 
pait of the renal mechanism by infusing topical aiiesthotics into the renal pel\ is 
and studjmig the effects of the anesthesia on \olumc output The icsults of such 
an nilesligation ate found m this leport 

MATrmiL ALD UrTIIODS 

Til 0 trained female dogs, uoighing about 14 kg and in a 24 hour post-piandial 
state. Mere used The animals had acicss to uatei piior to the c\poiimcnts The 
uieteis ueie cathotenzed as repotted pieiiously (Toth, 1950), and urine lates 
Mere determined by counting the number of diops of urine issuing fiom the 
catheteis cicrj’ 2 minutes With high urine IIoms the lalc Mas determined foi 
2 minute periods by collecting the urine in small t alibi ated cyhndeis In some 
expeiiments the animals m eie duuetic because of Mater admuiisteied by stomach 
tube shoitly befoie the e\peiimcnt Aftci a tontiol mine rate Mas determined 
the auesthetio Mas infused into the renal pelvis from a 5 cc syringe thiough the 
cathetoi iindei a pressure of 40 cm H«0 The solution was letamed foi C niiiiutes 
undci this pressure after wInch the syiinge mas lemoved and the e\cess solution 
was diamed from the pelvis The uimc lato detormiiiation Mas then continued 
One dog was anesthetized with pentobaibital sodium in several experiments 
Although only one uretei was cathotenzed as a lulc m each expoiiment, on 
thiee occasions both meters were catheteiizcd and ttiine rates determined 
sepaiately from the two kidnejs In these cases the anesthetic was infused into 
one pehis only The topical anesthetics used Mere piocame hydiochlonde and 
metjcaine hydrochloride, xaijmg iii concentration from 2 to 8 per cent 

EXPERIMENTS AND KESULTS 

A total of 20 experiments Meic perfoimed on the 2 dogs, 15 experiments 
studying the effects of pelvic anesthesia and 5 controls m Mluch watei was 
infused into the renal pelvis Figuie 1 presents the data fiom a icpiesentative 
experiment on an unanesthetized dog Although fluctuations in the mine output 
weie present with this diuretic late, pelvic anesthesia had no effect on volume 
output The increase m lolume during the first 2-minute period immediately 
aftei the pelvic infusion m as probably due to meomplete diainage of the uifused 
solution 

Figure 2 presents the data fiom an expciiment on an anesthetized dog The 
water diuresis was delayed by the pentobarbital sodium, a finding repotted eaihei 
(Toth, 1951), but the response to the pelvic infusion was again negative Just as 

Accepted for publication November 11, 1953 
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Fig. 1. Effects of renal pelvic anesthesia on urine flow. Dog without general anesthesia. 

in figure 1 the curve shows an inci-eased urine rate immecliatelj’’ after the pelvic 
infusion; but this again can be attributed to the incomplete drainage of the 
infused solution. 

Table 1 summarizes the experiments performed on the 2 dogs. Dog L was 
conscious in all of the experiments but dog B was anestlictized in the majority 
of experiments because she was too restless. The c.xpei'iments on dog L were 
from 47 to 80 minutes in duration and on dog B from 40 to 126 minutes. 



MINUTES 

Fig. 2. Effects of renal pelvic anesthesia on urine flow. Solid blocks indicate peootis 
during which 6 per cent procaine liydrochloridc was infused into right renal pelvis. Dogs 
received 150 cc water by stomach tube .37 minutes before determination of urine rate oe- 
gan. Each point on curves is total urine output for kidney for preceding 2 minutes. 
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Table 1. Swnmanj of data on renal responses io pelvic anesthesia 


Dog 

E^p No. 

Em* Procedure 

Av. Control 
Urine Kate 
cc/2 min.t 

Exp. Rcsponsel 
cc/2 min. 

L 

1 

2% PrHCl in R. pelvis 

.11 

.20 


2 

4% “ “L. “ 

.10 

.09 


3 

4% '■ “ R. “ 

.11 

.OS',12 


•1 

4% ■■ “ “ “ 

.10 

.0G-.05 


5t 

4% .. “ 

1.10 

2.3-1.5-.Cl 


ot 

07o “ “ “ “ 

R-. 3.83 

U-. S.G-.ST 




L; 4.42 

h: S.G-.ai 



8% ^slctyllCl in R. peWis 

2.03 

2.S7 


s 

S% " " “ " 

R; .05 

R; .05-,00 




L-. .05 

L; .02',02 


9 

Water in L. pelvis 

.13 

20 


10 

it (( (( C( 

.37 

.21'.11 


lit 

“ “ R. " 

.38 

2.15-1.14 

B 

1 

2% PrHCl in R. pelvis 

.10 

.10 


2 

4% " “ '• “ 

.12 

.10 


3*t 

4% “ “ L. “ 

.07 

.05-.OS 


4‘t 

6% .. “ 

.11 

.OS'.17 


5t 

0% “ ■■" “ 

.03 

1.49-1,74-1.77-.88 


G*t 

G7t, i‘ “R. “ 

R: .00 

R: .25-.30-.53-.34 




L: .13 

L: .18-.31-.50-.37 


7* 

S% MetyHCI in R. pelvis 

.05 

.45-.2a 


8 * 

Water ill R. pelvis 

.09 

.10-.07 

i 9*t 

“ “ L. 

.08 

.12-.23-.38 


PrHCl—Procaino hydrochloride, 

MetyHCl—Metycaino hydrochloride. 

* Dog anesthetized with pentobarbital sodium prior to catheterization. 

\ Dog received approximately 150 cc HiO per 08 before espt. 
t Average rate for 20 minutes just preceding pelvic anesthesia, 

§ The first figure is average rate for first 20 minutes after renal pelvic anesthesia: addi¬ 
tional figures arc similar values for subsequent 20-minutc periods. 

R: Right kidney; L: Left kidney. 


DISCUSSION 

For a topical anesthetic to be effective the solution must have a threshold 
concentration. The concentration of a solution infused into the renal pelvis null 
be reduced because of dilution by the urine already present in the pelvis. The 
extent of the dilution depends on the volume of urine present, and this in turn 
on the volume of the pelvis. Bojesen (1949) reported pelvic volumes of 4.3 cc 
during diuresis in dogs Aveighing 20-23 kg. and that the pelvic volume varied 
directly ndth the rate of urine formation. It is safe to assume that in the smaller 
dogs used in the present work, and AVith a smaller diuresis, the pelvic volume 
was not as large. The concentrations of procaine infused in the first experiments 
Avere 2 and 4 per cent, the ones usually employed clinically. Stronger solutions 
Avere used in the later experiments to offset the dilution factor and thereby 
maintain an effectiA’’e concentration. 
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The pelvic infusion pressure must be of such magnitude as to overcome the 
renal pressure already present if the solution is to get up into the pehds. A 
40 cm. water pressure was used for the pelvic infusions, a pressure high enough 
to force the solution into the pelvis even with the maximum diuresis occurring 
in these experiments. Morales and co-workers (1952) reported pelvic pressures 
no higher than 30 cm. water although the diuresis in their dogs reached a value 
of 9 cc per minute for the two kidneys. 

High infusion pressures into the renal pelvis could result in escape of the 
solution dovm the ureter on the outside of the catheter and thereby not remain 
in the pehds to produce anestliesia. That no such leakage took place was proved 
by infusing a dilute indigo carmine solution under 40 cm. water pressure into the 
catheter and observing the ureteral orifice through a cystoscope in the bladder. 

For a topical anesthetic to affect urine flow it is reasonable to assume that 
it must get to a vital part of the renal unit, particularly to some part of the 
tubular mechanism. From an extensive review of the literature on retrograde 
P 3 ''elograph 3 ’’, and from his own work, Narath (1951) concludes that the contrast 
medium used in p 3 'elograph 3 ' succeeds in entering the collecting tubules of one 
or a feu neighboring renicidi, and that sometime all reniculi may be involved. 
The failure of the anesthetic solutions infirsed into the renal pelvis to affect 
volume output of a kidne 3 ' probabl 3 ’' means that anesthesia of the pelvis and 
collecting tubules does not affect urine output. Judging from Narath’s obseiva- 
tions, it is unlikel 3 ' that the anesthetic solution passed as high as the distal or 
proximal tubules. Therefore the effects of anesthetizing these structures remains 
unanswered. 

Local anesthesia of one renal pelvis and/or the pressure in the pelvis produced 
b 3 '’ ane.sthetic solutions or water alone resulted in no I’eflex change in urine 
output in the contralateral kidne 3 L The two curves in each of figure 1 and 2 show 
a surprising uniformity of response, especially with low urine rates. 

smuMAnv 

Infusions of topical anesthetic drugs into the renal pelvis of conscious and 
anesthetized dogs are without effect on urine rates in the ipsilateral and con¬ 
tralateral kidne 3 ’'s in dogs •with normal and water diuretic urine outputs. 
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■\T5ivOUS POOLED NEPIIPOGRAaiS: TECHNIQUE AND RESULTS 
JOHN' n. DETAll Asn JAMES A. IIAIIKIS 
From the Drimrtme.nl 0 /LVolos!;, t/nircrsilyof Viriiiiiia ilosjiiMf, (JharloiUsfiUr, Vo, 

Since Rie development of nontoxic iodides for excretory nrognii)hy, several 
techniques have been developed for increasing the intensity of the renal shadow. 
The most universally successful method has been that of tran.slumbar aortog¬ 
raphy, but it is impractical for a routine procedure. Several a.ssistant.s are neces¬ 
sary, a largo and potentially dangerous needle is used and the patient mu.st be 
heavily premedicated or given general anesthesia in order to carry out this 
procedure. 

Authors'' -• * have developed techniques of obtaining “nephrograms” in which 
the essential feature of the technique is that of mpid injection of a nontoxic 
iodide over a period of one to five seconds, followed by properly timed roentgen 
exposures of the kidney areas. The feature common to those techniques is that a 
large needle of twelve to fifteen gauge is utilized and a large vein is cannulatcd. 
Failures in the technique have been attributed to extravasation of the injected 
medium and to ditfieultics in in.sorting large ncedlc.s into patients who have 
relatively small veins. It is the purpose of the authors to introduce a method of 
obtaining nephrograms which has been satisfactory in our hands, and is .suf¬ 
ficiently simple to bo partieularly apidicable to patients with .small veins. No 
special equipment is required and the use of loc.al ancsthesisi is regarded as 
unncccssaiy. 

Equipment consists of 25 cc of 70 per cent urokon, 25 ec syringe, a No. lD-21 
gauge needle and a touniiquot. The patient is centered on the x-ray table so that 
the kidney areas are directly over the center of the film. vein in the dorsum 
of the wrist or hand is selected for injection and one drop of urokon is injected 
to test the patient for sensitivity. After a waiting period of 2-3 minutes the arm 
is raised allowing the peripheral veins to empty and the touniiquot i.s applied 
high on the arm, tightly enough to produce venous occlusion. The urokon is 
injected slowly over a period of 15 to 30 seconds. This pools the medium in the 
veins of the lower arm. ,\t the end of the injection the tourniquet is loosened 
with the needle and syringe in place. Simultaneously, the patient’s arm i.s raised 
and after a moment the needle and sj'ringc arc withdrawn. The latter maneuver 
prevents hematoma formation. At the end of fifteen seconds a roentgen exposure 
is obtained. Another roentgen exposure is taken one minute after the termination 
of the injection (45 seconds after the first roentgen exposure). These films har'e 
been taken with the patient holding his breath in expiration. 


Accopted for publication October 22,1953. 

J Urof *6^305 ^ : The clinical intravenous nephrogram; Preliminary report. 

RadSogy’./slsTT’.^lOSO.^’ Steinberg, I.: Ncphrograpliy; Simplified tccliuique, 

prepm^tiom Ra^ioloK'.'^Stm^^^^^^ "f « concentrated iodine 
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Table 1. Results of 65 nephrogranis 


1 

No. 

Per cent 

Excellent... . . 

24 

45 

Good . 

19 

35 

Fair . . . 

4 

7 

Poor . 

S 

14 

Unprepared Patients (20) 

Excellent . 

1 

/ 

35 

Good . 

6 

30 

Fair . 

4 

20 

Poor . 

3 

15 


Prepared Patients (35) 


Excellent . 

17 

48 

Good . . . 

13 

38 

Fair 

0 

0 

Poor 

5 1 

1 

14 


Table 2, Results of nephrograms obtained at varying times after release of tourniquet 



Excellent 

i 

Good 

Fair 

1 Poor 

10 seconds (9) . . 

3 

2 1 

2 

1 2 

15 seconds (41) 

' 19 (46%) 

14 (35%) 

3 (7%) 

5 (12%) 

17 seconds (1). . 

1 




22 seconds (2). . 

i 

1 


1 

60 seconds (23). . ; 

6 (25%) 

7 (29%) 

4 (18%) 

6 (25%) 


Table 3, Reactions to 70 per cent urokon with 63 7 iephrograms 



No. 

Per cent 

Local 1 


j 

No pain... ! 

19 

31 

Slight pain 

32 

51 

Moderate pain 

6 

9 

Severe pain 

4 

6 

Not stated 

2 

3 

Systemic 

i 


No reaction 

45 

71 

Nausea 

10* 

16 

Vomited 

7 

11 

Slight urticaria 

1 

1.6 


* One patient had sj^ncope for five seconds. 

A vein on the dorsum of the wrist or hand is recommended, but in several 
cases this has not been practical and the antecubital vein has been utilized with 
no noticeable difficulty other than perhaps a slightly increased amount of pain 
from distending the anm veins contrary to the flow of blood in the arm. 










VKNOUS rOOlXD BTAOnAXlS 
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Fig. 3 N( 
after release 


. 3 Normal nephrogram. A, preliininarv film. li, neiilirogrnm obtained 15 seconds 
elease of tourniquet. Note left adicnnl. I’alicnl had no preliminary preparation. 


A total of sixty-three pooled nephrograms was obtained in 59 cases. Eight of 
these nephrograms were discarded because of technical errors; e.g., roentgen 
exposures were made and the films were developed and processed by student 
x-ray technicians and an appreciable percentage of error was to bo expected. 
Of the fifty-five nephrograms available for study, thirty-five were performed 
on patients who had been prepared for axcretorj' urograms, and twenty wore 
performed on patients who had ariived in an unprepared state. These results 
are tabulated in tables 1 and 2 and show that 80 per cent of the nephrograms 
were satisfactory. In the piepared patients, 80 per cent of the nephrograms were 
satisfactory, a percentage not at variance with nephiograms by rapid injection 
techniques. During the development of this series, exposures were made at 
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varying times, and it was the authors’ impression that an exposure 15 seconds 
after the release of the tourniquet gave the most satisfactorj'- group of x-ra3's. 

COMPLICATIONS 

The immediate complications are tabulated in table 3 . Approximately one- 
third of the patients had no pain upon injection and the remainder of the patients 
observed that the pain disappeared as soon as the tourniquet was released. Two 
patients had pain which persisted for five minutes after the release of the tourni¬ 
quet. 

Xo nephrogram had to be discontinued because of extravasation of the dye. 
In 2 cases, at the beginning of the injection, it was apparent that some of it was 
leaking out of the vein, so the procedure was momentarib’’ discontinued and 
started again in the opposite arm. 

Late complication: One patient returned 1 week after his nephrogram with a 
complaint of a small, tender nodule in his antecubital fossa. At the site of injec¬ 
tion the patient had a local thrombus approximatel}’^ two centimeters in length. 
This was the most severe complication obseiwed in this series. 

DISCUSSION 

It has been our experience that pooled arm nephrograms provide a simple 
method of defining the renal shadows, thereb3’’ helping to distinguish the kidne3'S 
from other upper abdominal masses. Although this series is not large enough to 
demonstrate the full range of problems in w'hich nephrograms may prove valu¬ 
able, the stud3' of our cases and those of others who have utilized the rapid 
injection technique indicate that nephrograms are a distinct aid in defining 
the area of functioning renal parench3'ma. We have not obseived the “arterial 
phase” when using the pooled arm technique, probabb" because of an appreciable 
dilution of the dye in the aim vems. Absence of this phase however seems to 
have httle bearing on the qualit3' of nephrograms as the percentage of satisfac- 
tor3’^ nephrograms by the authors’ technique compares favorabty '"'ith those 
using the rapid injection method. 

This method has a further value of considerable practical importance in that 
it promdes a satisfactor3’- method of stud3’^ of the upper urinary'- tract in unpre¬ 
pared patients. To send patients home and require that they undergo preparation 
and return on a second Ausit for excretory urograph3’^ has alwa3"s been an in¬ 
convenience. The nephrogram and 4 minute excretor3’' film using the more 
concentrated d3m has effected a great saving in time and money for the patient. 
See figures 1 , 2 and 3 . 

SUMMARY 

A simplified technique for obtaining nephrograms is presented. This consists 
of pooling of the radio-opaque medium in the veins of the aim, followed b3' 
roentgen exposures fifteen and sixt3’ seconds after the release of the medium. 
The results of fift3'-five nephrograms with prepared and unprepared patients 
are tabulated and illustrative cases are showm. 

We are indebted to the ISIallinckrodt Chemical Works and Dr. IMelvin Thoipe 
for the suppb’’ oi urokon which was used in this series. 
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V \SO-EPIDIDYMOGRmiY .VKD VASOSEMIXAL ^ ESICUEOGUAIMIY 
BENJUIIK S AULSIIOESC, Et.GLNK IILLLLll \nd JlJLIA^ 0 SVEIK 
From the DcparlmenU oj Vrologtj nncl Ifodiologi;, Siiini Bnilimorc, Vd 

The history of radiograpln of the male genital tract tlocs not rc\eal the hame 
degree of enthusiasm or thoroughness that has. ihnractcnred radiographic iii- 
cestigatioii of the rest of the gonito-iiniiary tract It uas not until lO'il that the 
loc\er portion of the genital tract, i c , the tcmriinl portion of the cas and the 
cpididjmis, Mas studied radiograpliicallj 

The first attempt to probe the genital passages nas earned out succe-sfiilU 
in 1805 by Klotr and Wassericld They cathctcri/cd the ejaculatore ducts nitli 
special sounds bj- means of dneet urethroscopy .Uioiit the ‘■amc time '-imil ir 
work was also earned out be Lii}s in riance 
It was not until McCarthy and Von Eii hteiiberg (1900) peifci ted the nrigating 
urethroscope that examination and nistuimcntntion of the po-.tcnor uicthra 
became relatucly safe In 1913 Bclfield pciformed the first rociitgcnographj of 
the seminal x esiclcs by means of injecting collargol through the serotallj exposed 
xas deferens Belfield’s work was soon followed bj' Young and Voters and other 
workers In 1939 ViUiclm was able to obtain 121 vesiculograms in 127 attempts 
bj means of x csiculography thioiigh the xa>-oscmninl route Pereira, in South 
America, has been one of the most ardent proponents of radiographic studx of the 
genital tract His excellent articles dealing xxilh the rocntgciiographie interpreta¬ 
tion of seminal x esiculograms should be read by tho'-e interested in this subject 
Vaso epididxTnographj was introduced m 1951 by a group of rrench xxoikers— 
I Boroau,P Hermann, B Vnsscl,andF.rua They exposed the x as in tlie upper 
part of the scrotum, xxhereas Loirzi, in Italj, exposed the xas in the inguinal 
legion Tucker, Vanagihara, and Pixdc haxc rccentb’ repoited in the American 
hteratuie on this subject Their technique diflers from our- in that thc.x Ubcd 
thonum and “thorotrast” as contiast media 

runi’osE 

The Erencli and Italian xx orkers hax c emphasized the importance of this x\ ork 
in the study of pathologic lesions of the male genital tract and in the studj of 
mfertilitj m the male As is the case xxith all new radiographic techniques, its 
xalue or clinical application can not be definitely established until suthcient 
information has been gathered to determine its usefulness It remains foi the 
urologic profession to detcrmiiio the advantages and disadvantages of tins tech¬ 
nique in the studj of the male genital tract, particularly m the diagnosis of lesions 
of the male genital tract and in cases of male sterility 
It was apparent to us fiom the very beginning of our woik that the stud> of 
sterilitj pi oblems in the male could be greatlj aided and facilitated by x aso- 
epididxmiographj and that seminal vesiculography was of inestimable value in 
certain selected cases as w ill be demonstrated We arc coiix meed that the i outiiie 
employment of epididymographj foi diagnostic purposes is unnecessaiy but that 

Read at annual meeting, Mid Atlantic Section, American Urological Association, Wash 
ington D C April 22,1054 
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the procedure is feasible and desirable in the diagnosis and treatment of certain 
specific diseases or lesions of the lower vas and epididymis. 

In the past 6 months we have performed vaso-epididymography and seminal 
vesiculography on 20 patients and in this paper will present 9 cases demonstrating 
different pathologic lesions found in the lower genital tract of the male. 

TECHNIQUE 

Under local anesthesia (1 per cent x 3 docaine solution), a 2 cm. portion of vas is 
exposed through the upper portion of the scrotum. While the A^as is steadied by 
two pieces of suture material, a No. 26 h 3 ’^podermic needle is inserted into its 
lumen and 1 cc of 70 per cent urokon is injected toward the epididymis. The 
needle is then removed and re-inserted into the lumen of the vas in the opposite 
direction and 1.5 cc of 70 per cent urokon is injected. The needle is then removed, 
the vas is replaced into the scrotum, and the scrotal incision closed. Exposure and’’ 
injection of the opposite vas are performed at the same time and in the same man¬ 
ner. 

A plain film of the bladder region is then taken for the purpose of viewing the 
seminal vesicles using the same radiographic technique recommended for c 3 'sto- 
grams. 

The patient is then turned on his abdomen and a small cardboard plate of 
Eastman non-screen film is inserted beneath the scrotum. The tube is kept at a 
distance of 36 inches and is angled from 15 to 20 degrees. The exposure is taken 
at I’i second using 100 MA and from 50 to 65 KV, depending on the size of the 
scrotum. A scout film ma 3 " be taken beforehand to determine the intensity of the 
exposure. 

A second epidid 3 ’mogram is taken after the epidid 3 anis has been gently mas¬ 
saged and the testicle rotated to another position. The patient is then allowed to 
void and another anteroposterior plain film is taken of the bladder area for the 
purpose of viewing the seminal vesicles AAothout d3’’e in the bladder. 

We haAm succeeded in obtaining excellent Amsograms, epididymograms, and 
seminal Amsiculograms in more than 95 per cent of the cases b3’’ utilizing this 
technique 

ANATOMY 

For purposes of aiding in the interpretation of the vaso-epididAunograms, a 
brief revieiv of the anatom3’- of the vas is presented. The Ams is 40 to 45 cm. m 
length, and begins at the globus minor of the epidid3Tnis Avhere it forms an acute 
angle knoA\m as vaso-epidid3Tnal kink. The ascending portion of Ams begins with 
numerous convolutions for a distance of from 2 to 4 cm. after AA'hich it straightens 
out and becomes a narroAV tube from 2 to 3 nom. thick AAuth a lumen of .16 mm. 
It then courses along with the structures of the spermatic cord through the in¬ 
guinal canal. The descending portion of the Ams deAmlops just be3''ond the internal 
inguinal ling as the A'as dips doAA'mA’ard and medially to cross in front of the loAver 
portion of the ureter. Reaching the medial side of the seminal vesicle, the A’^as 
passes doATOward and medial^'- in contact Aidth the seminal Amsicle as it gradual!}^ 
approaches the opposite A’as. In this area, the vas lies between the fundus (flooi j 
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Fio. 1. Xorninl cpidiilymoRram (A-F virw) 

of the bladder and the rectum and is iiivastcd together with the seminal vesicle in 
a sheath derived from the retrovesical portion of subserous fascia. .\l the ftmdu.s 
of the bladder, about d cm. above tho prostate, it becomes enlarged and tortuous 
and forms the ampulla of the vas. At the base of the prostate, the vas becomes 
greatly narrowed and is joined at an acute angle by the duet of the seminal vesicle 
to foiTO the ejaculatory duct which traverses the prostate behind it.s middle lobe 
and opens into the prostatic urethra, close to orivithin tho orifice of the prostatic 
utricle. 

ca.se .STimlES 

Epididjanograms and seminal vesiculogramssverc done on twenty jialicnts The 
following conditions will be demonstrated: 1) normal vaso-ejudidj-mogram; 2) 
acute epididymitis, nonspecific; 3) chronic epididymitis, nonspecific; -1) post 
traumatic epididymitis; 5) tuberculous epididymitis; (5) adenomatoid tumor of 
the epididjanis; 7) bilateral testicular tumor; 8) sterility problem; 9) carcinoma 
of tho prostate; 10) ectopic ureter opening into tho seminal vesicle. 

As this paper is being prc.sentcd primarily for a report on vaso-cpididymog- 
raphy, only the unusual seminal vesiculograms will bo demonstrated. 

Figure 1 represents a normal epididymogram. The vas courses downward from 
the point of injection becoming convoluted at tho end. Tho globus minor begins 
at the vaso-epididymal kink. The contrast medium becomes foathciy in appear¬ 
ance at this point. The body of the epididymis is forked which is one of the 
normal variations according to the French workers. The dye stops at the globus 
major. 

In one of our cases the diagnosis was acute, nonspecific epididymitis. An epi¬ 
didymogram was done because of academic interest. In this film (fig. 2) the con¬ 
trast medium shows a “pooling” within the opididjunis. Whether this represents 
abscess formation or just extreme dilation of the tubules in uncertain. 
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Fig. 2. Acute left epidid 3 ’mitis. Normal right epididymis (A-P view) 



Fig. 3. Chronic epididj'mitis (A-P view) 

A 72 year old white man had a past histoiy of repeated episodes of chronic 
recurrent bilateral epididj’mitis. At this time he had no sjmptoms referable to 
his epididj’mis. On examination, the globus major on each side was indurated and 
enlarged but not tender. The patient was in the process of being worked up for 
persistent pjmria which had not responded to different antibiotics during the 
previous 134 year period of intermittent treatment. 

The epididymogram reveals bilateral pooling of dye (fig. 3) The vasa are 
normal. Following bilateral vasectomy the pj’uria disappeared for reasons not 
clearly established. It is possible that the injection of the dj’e helped to eradicate 
the chronic infection in both epididymides which Avas the source of the chronic 
urinaiy infection. 

Epididjmograms ivere carried out routine^ in patients haifing benign prostatic 
hj^pertroplij’ inasmuch as these cases were subjected to bilateral vasectomy 
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Fig. 5. A, tuberculou*; opulidiniitis. Vnsoscrotal fistul.a {P-.V vipw). B, tuberculous 
Ecrainal vesiculitis on right, beft scminol vesicle absent. 

prior to surgery. In one of our cases a pooling of dye was noted on the loft while 
the right appears normal (fig. 4). The patient had no past history of epididymitis 
but at the age of 14 experienced an injury to the left testicle with “swelling” of 
that oigan. Although the patient e.xpcrienced no further difficult}' with the testicle 
the x-ray reveals that permanent damage of the epididymis had taken place. 

A 78 year old man had known pulmonary tuberculosis along with chronic 
epididymitis which was picsumably of tuberculous origin. lie had been admitted 
to the hospital for an epididymeotomy, as the cpididjunis was large, indurated, 
and slightly tender with a draining sinus or fistula on the right side of the scrotum. 

The vasogram on the right leveals a vasoscrotal fistula with no dye passing 
into the right epididymis (fig. 5, A). The seminal vesiculogram on the right re- 
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Fig. 6. Adenomatoid tumor of globus major of epididymis (P-A vio^^) 



Fig. 7. Bilateral testicular tumor. (Film taken in operating room with portable x-ray 
unit ) 

veals a contracted lumen which is evidence of chronic inflammation (fig. 5, B). 
A left seminal vesiculectomy had been done 25 5 ’^ears pieviously which explains 
blockage in upper left vas deferens. 

A 23 year old Negro was admitted to the hospital because of “testicular” mass. 
On examination the globus major of the right epidid 3 '^mis was large, rounded, 
firm, and nontender. The testicle itself was normal. 

The epidid\''mogram reveals the globus minor to be normal (fig. 6 ). The body of 
the epidid 5 ’’mis is seen to widen as the globus major is approached, and no dye is 
seen in the latter. 

The operative specimen proved the mass to be an adenomatoid tumor of the 
globus major of the epididj^mis. 

A 60 xmar old white man was admitted to the hospital because of masses m 
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Fio S sterility hludv Xolc lilork in repion of kIciIjUs minor (!’A vipn )/f, sterility 
study (noriiiul scniinil \esir!es) 



Fia. 9 Carcinomi of jirost itc with involvement of seminal vesicles 

each testicle. The cpitlidymogram was taken in tlie npcratiiiK room ptior to bi¬ 
lateral orchiectomy, «hich was cnriicd out foi bilalcial seminoma. 

The vas appears normal hdaterally (fig. 7). The light epididymis fills well, the 
dye being spread out a little wider than usual. 'J'he left epididymis is crescent 
shaped which is most likely due to c\tiinsic pressure. 

A. 31 year old -white man had been married 9 years and was unable to im¬ 
pregnate his wife. Examination levealed the patient to be aspermic. The testicles 
werenoimal in size and consistency. A vaso-epididymogi am and seminal vesic¬ 
ulogram (fig. 8) w'ero carried out to determine the pi esenco oi absence of a block¬ 
age within the seminal tract The patency of the vas fi om the globus minor to the 
postonoi urethra bilaterally was established. Blockage within the ductus epi¬ 
didymis was demonstrated, a testicular biopsy was done subsequently which 
revealed noimal speimatogenosis. It was our opimou that this patient leprcsents 
a good candidate for vaso-opididymostomy. 

For the sake of completeness and to illustrate the value of vasography in con¬ 
junction with seminal vesiculography, the following eases w'ill be presented. 
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Fig. 10. Ectopic ureteral opening into right seminal vesicle. Eight minute film using 
appro.ximately 15 cc 70 per cent sodium urohon. Xote dilated ureter adjoining seminal 
vesicle. 

A 53 3 '’eai' old white man was admitted to the hospital because of difficult 
urination. He had a transurethral resection and bilateral partial vasectom}’- some 
years previously for carcinoma of the prostate. On rectal examination, it was 
found that the prostatic tumor had extended laterallj’’ into the perirectal tissues 
and superiorly into the seminal vesicles. A seminal vesiculogram was done to 
determine the extent of the involvement of the vesicles. As can be seen on the 
film (fig. 9), the right vesicle and the medial portion of the left vesicle show a 
markedly narrowed lumen which represents encroachment into the seminal 
vesicles by the invading tumor. 

This case will be presented in greater detail in a separate paper bj’’ Dr. Albert 
E. Goldstein and one of the authors (E. H.). Suffice it to sa}'^ that this represents 
the tenth reported case of an ectopic ureter opening into a seminal vesicle cor¬ 
rectly diagnosed prior to surgeiy. 

The films shown here (fig. 10) were taken b 3 ’- the method described. It was 
necessaiy to use approximately 10 cc of 70 per cent urokon to demonstrate the 
ectopic ureter. 


SUMMARY 

The most impressive series of epididymograms has been gathered by Boreau, 
Ellsini, Hermann, Vassel and Fua. The 3 '- have found that the procedure is harm¬ 
less. The mucosa of the vas is not altered by the injection of d 3 ’'e, and the patency 
of the vas is not disturbed b 3 ^ the procedure. The last statement has been corrob¬ 
orated by Pereira. 

In several instances we have removed, in connection with prostatectomy, Amsa 
previously injected, and have found them in eveiy respect undamaged. In one 
case we performed bilateral injection preliminar 3 '’ to bilateral epidid 3 ’’movasos- 
tom 3 r and, after the operation, found numerous spermatozoa present in the semen. 
We believe therefore that vas puncture followed b 3 ^ the injection of urokon 70 
per cent is innocuous. 
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Wc \Mhh to cmphnsiye again tlml it is uiinccp’-snix to use tliib pioioduic m tlic 
diagnosis of acute oi diionu epididjmitis nnd otlici pnthologiL.vt \xsions \s1ir\i 
ln^o heretofore caused the urologist little diniiully Wc lime cmplojcd tins 
ladiographu procMiuroin suth tasts in oidei that nc might detcimme the roent- 
gcnographic lesions piodiiced in the male genital trart in the lanous pathologii 
condiUoiib and ohstructuo lesions 

Wo concur nith the rrciuh and South AmeiiLnii iinestigatois that this new 
radiogiaphic tediniqiio will lend itself adnnialilv to the stiidv of stciility in the 
male This procedure enables one to studj, graphiially, the seminal tiait from 
the testicles to the posterior urethra It is an miahmblc aid iii deteimining 
whcthei or not \aso cpididimostomi is fxasible, pro\ iding tcstimlai biopsj and/ 
or aspiiation of the globus majoi of the epididsmis uneals aitne spermato¬ 
genesis 

It IS, of course, necessary to tarrj out further iii\estigati\e work along these 
lines toasceilain the true \alue of this proioduic In a subseciunit nitiilcwc plan 
to present a study of stciihtx in thcmalciiidicatingtliecahieof\nso-cpididjmog- 
raphv in determining the piescnce and loiation of obstruetioii within the 
seminal tract 

Vaso epididymographj c omhined w illi a abosemmal \ c siculography is a \ aluablo 
radiographic procedure in (he diagnosib of congenital anomalies of seminal \csi- 
cles, ejaciilatoiy ducts, \as deferens and epididymis 

Wc wish to extend oui giatitiidetoDr Antonio T Tioiigson, assistant resident 
in Urologj, for his assistance in tins studs 
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A NEW STONE BASKET 
BENJAMIN LEVANT 

From the Department of Urology, Montefiore Hospital, Pittsburgh, Pa. 

The transurethral approach to removal of ureteral calculi has great appeal 
both to patient and urologist. The procedure is recommended for stone in the 
lower ureter. To one who has had moderate success in dealing with ureteial cal¬ 
culi this way, there is no denying the feeling of success amounting almost to 
smugness as he extracts it from the ureter, into the bladder, and especially when 
he delivers it to the patient. Unquestionablj', the patient is grateful if he can 
avoid a surgical procedure, or avoid repeated attacks of colic until he passes the 
calculus. 

For manj’^ years different t 3 q)es of stone extractors have been used and dis¬ 
carded because of the amount of injury to the ureter and patient; the complica¬ 
tions were worse than the original illness. What started out to be a conservative 
procedure turned into a prolonged septic illness with emergenc}’’ surgery in many 
cases. Those of us who have used stone baskets know of the amount of damage 
done to the ureter as one visualizes the basket as it is withdrawn into the bladder. 
Manj’’ reports have been made of broken basket-wires getting caught in the 
ureter, even broken shafts, necessitating immediate surgery for their removal. 
The result of these experiences, not necessarilj’^ yom own, is that ymu approach 
transurethral ureterolithotomy with timidity and apprehension. In fact, many 
urologists prefer surgical ureterolithotomy to this procedure. 

I therefore proposed 4 ymars ago the idea of making a stone basket without 
metal or breakable parts, retaining in the main, the design of the Johnson basket. 
I proposed njdon strands on a ureteral bougie using 3 strands instead of 4, so as 
to allow more room to trap the stone. After 3 years of experimenting, we have a 
model winch I have found satisfactory and safe (fig. 1). The njdon stranding 
which makes up the basket runs down the full length of the shaft making it ex¬ 
ceedingly strong. In addition to having 3 strands of solid nylon, ymu also have 
the woven nydon covering, adding doubly to the strength of the instrument. 
The nylon in the filiform end is actualty a continuation of the n 3 don in the bas¬ 
ket; thus, to all intents and pm poses, the instrument is in one piece. Another 
advantage lies in the fact that nylon will take a great deal more bending and 
flexing than metal and, as a result, the possibility of breakage is practically nil- 
The shaft is a graduated 8F ureteral bougie, opaque below the basket, with 
opaque filiform above. It can be used with the Brown-Buerger c 3 ’^stoscope or 
h4cCarth3>- panendoscope with equal ease. 

The diagnosis of ureteral calculus is usually established b 3 '’ excretoiy uro^ 
raphy; this can be confirmed by retrograde stud 3 % if necessar 3 ^ The patient shoul 
be anesthetized preferably by low spinal or pentothal intravenousb’^ befoie 
cystoscop 3 ^ The basket is then passed through the c 3 ’^stoscope and up the ureter 

Read at annual meeting, Northeastern Section of the American Urological Association, 
Shawnee-on-Delaware, Pa., September 15-lS, 1953. 
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just beyond the calculus. See figuic 2. Then pull it out slowly without twisting it, 
as twisting closes the lumen of the basket. If unsuccessful at first, the basket can 
easily be re-inserted several times with safety. 

With this basket you will notice a minimum of tiauma as you withdiaw it into 
the bladder. You will notice also that once the basket passes the calculus, the 
lumen is completely open in the ureter because of the strength and fle.xibility of 
the nylon stiands After removal of the basket with or without the stone, it is 
wise to pass a ureteral catheter to the kidnej' pelvis and leave it indwelling for 1 


994 


BENJAMIN LEVANT 


or 2 days. After all, a certain amount of spasm or edema maj’- result from any 
instrumentation. The indwelling catheter will prevent unnecessaiy suffering 
caused by tissue reaction. Thus the entire procedure will remain a satisfactory 
conservative experience to the patient and urologist. 

The basket is made ivith the regular 1 inch filiform or the 6 inch filiform with 
straight or spiral tip. The longer filiform is designed to enable the operator to 
more easily re-insert the basket if necessaiy, as he can visualize the basket in the 
bladder ivhile a portion of the filiform is still in the ureter. 

I wish to acknowledge my gratitude to C. R. Bard, Inc. for co-operation in 
making this basket. 

412 Jenkins Arcade Bldg., Pittsburgh, Pa. 
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PROSTVTECTO.MV UTiLI'J'V rORCERS: A NEW ENSTRUiAIENT 
\I IAN K swrubli: 

^ro))l the Ikpnitmeiit of hrolngn, \eii< ) orl PoUiehme Hospital awl Vedical School, 

A fir ) orl, \ )' 

Tor ^p\eial months, m m\ opciaino l)la(kler woik, I luue been using to 
good adianlago an instriiincnt ninth on llip basis of its fiiiutional taluc may 
be considt'icd a piostateotomx iitibtj foiceps 

\.s indicated in figure 1, the mstriiment in shape is a modification of the 
common sponge stick with angulation of the handle, nhuh grcatK facilitates 
control The blades hate oral openings with mndrratcl.i co.ii'O serrations on 
the inner suifacc The width of the blades conform apiiroptiatoly for use m 
deep recesses of the bladder and prostatic fossi The shank is 10 inthcs long. 



Tig 1 

adeqnate to attain access to deep opciatnc aoncs in patients with pendulous 
abdominal walls 

The forceps is adaptable foi many puiposfs, the most common of which I 
hate found to be the following —Remotal of clots and calculi, tiaction on the 
piostatc, spicading the piostatic fossa foi inspection, ginspnig adenomatous 
lemnants, inseition and lemotal of packing, and picking up iiiggcd mucous 
merabiane edges oi internal oiifite flaps 

Its lead} atailabilit} close to the operator will piote to be a time satei in 

ispensmg with the search foi tools of single purpose in disaiiangcd instrument 
trays 

The maiuihutuiei of tins instrument is the ICNY-Soheeiei Coiporation, 
35 East Icth St, New Yoik, NY 

1S3 E S3rd St, New Yorl 28, K T 

Accepted for publication January 12 ,1954 
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AN IREIGATING SYSTEM FOR TRANSURETHRAL SURGERY 

MILTON B. OZAR 

From the Department of Urology, University of Kansas Medical Center Kansas City S, Kansas 

A simple method for the sterile transportation of irrigating fluid for trans¬ 
urethral resections to a water tower was de\'ised at the University of Kansas 
hledical Center. The disadvantages of frequent hoisting of a o gallon water 
bottle to the top of a tower, maintaining sterility in the proce.ss, are apparent 
It was felt that a system utilizing sterilizable units such as 5 gallon bottles was 
preferable to the construction of a large permanent tank. In addition, we felt 
that a nonhemolytic irrigating fluid should be used and 5 gallon units of 1.1 
per cent glycine are easily prepared.' The 1.1 per cent glycine is prepared by 



adding 2000 cc of autoclaved 11 per cent glycine to each 5 gallons of sterile 
water. The sj^stem shown herein is practical, inexpensive and simple to operate. 

The method employs a pressure system to force the irrigating fluid from a 
ground-level bottle to a bottle, or bottles placed on a tower. The pres.sui-e source 
utilized in our system is derived from an oxygen outlet installed in the operating 
room. A tank of oxygen could just as well be used. Only a minimal floiv of oxy¬ 
gen for 5 minutes is necessarjq ranging from 3-4 L/min. (50 pounds pressure) 
to force the fluid from ground level to the elevated bottles, 

A 3-holed stopper is used on the elevated bottles. One of the openings allows 
the escape of air from the uppermost bottles, so that no pressure is accumulated 

Accepted for publication March 17, 1954. , . . j-,,™ 

1 Nesbit, B. M. and Glickman, S. I.: The use of gh'cine solution as an irrigating medium 
during transurethral resection. J. Urol., 59: 1212-1216, 1948. 
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within the bottle. The other 2 openings MTve ns the inlet and outlet for the irri- 
gnting fluid. The tisual siphon flow is employed for connection to the rcsecto- 
scopo. 

The advantages of this system are: 

1) The upper bottle may be filled while the surgeon resects tissue since the 
resectoscope waterway is merely siphoning fluid. 

2) Sterility is maintained more easily since only the lower bottle is changed 
and it is within easy reach. 

3) Through the use of a “Y” tube on the ascending filling hose, either one or 
two bottles can bo filled merely by adjusting a clam]). Thi.s is of particular ad¬ 
vantage in our institution where two tnuisurclhrals ate carried out simultane¬ 
ously in the same room. 

4) The system can bo constructed and pul into use with a minimum of elTort 
and e.\pense. 


SU.MMAHV 

A simple pre.s.suro filling irrigating fluid system was devised at the University 
of Kansas Medical Center and has been in u.sc for 2 years. H'his method of sup¬ 
plying a sterile, nonhemolytic .solution for transurethral surgery has been ex¬ 
tremely helpful to us and is considered worthy of trial by others. 
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CLINICAL AND LABORATORY RESEARCH CONCERNING 
MECHANISMS OF FORMATION AND CONTROL OF 
CALCULOUS DISEASE BY THE KIDNEY 

JOHN EAGER HOWARD 

From the Department oj Medicine, Johne Ilopkim Univertity School of Medicine, 
baltimore. Aid. 

Ramon Guiteras, whom the American Urological Association has honored by 
the establishment of this lectureship, was your first president; and his zest for 
living was evidenced in many spheres. In addition to the publication of a com¬ 
prehensive treatise on Urologj', Dr. Guiteras continuously taught others from his 
wealth of practical experience over 20 years. He was an expert swimmer, one of 
the best boxers of his time, a noted hig game hunter and a generous philanthro¬ 
pist. It must have been an humbling experience to others, ns it is to mo, to present 
to you some simple remarks under the aegis of this great man, whoso accomplish¬ 
ments in so many fields few of us can match. 

Of Dr. Guiteras’ sense of humor, I have been able to glean but little. It may 
well have had some of the Puckish quality of your present President, who is also 
a gTMt athlete and lover of the outdoors. But when Dr. Colston flattered me with 
the invitation to bo with you today and himself designated the title for the lec¬ 
ture, he failed to add that at your last meeting there had been a vast symposium 
on the subject of urolithiasis by experts from a variety of scientific disciplines.* 
I should scarcely have been audacious enough to risk discussing before you a sub¬ 
ject upon which basic information is so tenuous, the fundamental mechanisms are 
unknown, and with which one must therefore deal, having as weapons only some 
of the peripheral factors which arc now vdsible. Being faced with this situation, 
one can only do the best he can. 

My remarks will be divided into two phases: 1) an elTort to sjTithcsize certain 
factual data into a plausible hypothesis upon which to base further researches 
into the mechanisms of stone formation; 2) a plea for putting to better practical 
Me that little which is now known and a discussion of certain common errors in 
the management of renal calculi. 

My musings on renal calculi came about indirectly from a primary interest in 

e metabolism of the skeleton. Most physicians in the past have thouglit of the 
onra as mere structural girders, struts upon which the flesh could hang wdth some 
ngi ty of support and upon which muscles could pull for locomotion. It has only 
een m relatively recent years that the skeleton has come to be viewed as an active 
ivmg tissue system, with breakdown and repair going on just as it does in the 
muse es, liver and heart. The lime salts resident in the bones have been shown to 
P ay an exceedingly important r61e in our daily well-being, by acting as a store- 
ouse upon which various mechanisms play so that calcium is either yielded to or 
accepte from the blood, thereby keeping the amazing constancy of the calcium 

New^Y^k”™ y” June annual meeting, American Urological Association, 

'Panel discussion on urolithiasis. Urol. Survey 4: 1, 1954. 
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content of the fluids which bathe our cells 2- ^ Were it not for this function of the 
bones, we should be constantly at the mercy of our external environment; and, 
on a day of starvation or when no calcium was available in the diet, we should be 
in the convulsive spasms of tetany due to hypocalcemia; contrariwise a large meal 
of calcium would induce hypercalcemia "with all its attendant woes. In compari¬ 
son with the bones, the kidneys and the gut are really small operators in the field 
of calcium homeostasis, the kidneys being capable of excreting but a gram of cal¬ 
cium per day even in the face of severe hypercalcemic stress,^ 

Bone is composed of lime salts of specific type and character, but it is a cellular 
structure with intercellular substance of a very special kind, which is called ma¬ 
trix. This matrix is composed of protein and polysaccharide substances, micro¬ 
scopically identical with the collagen of other fibroblasts, but which clearly 
differs from collagen in having the property to compel deposition of lime crystals 
when the surrounding media—i.e., the extracellular fluids—are chemically nor¬ 
mal.^ Furthermore, the crystals are laid doum in a definite pattern along the col¬ 
lagen fibres,® and it is believed that the properties of the matrix govern the initiation 
and orientation of the crystal structure of bone. You will begin to wonder, what has 
all this to do with kidney stones? During studies on the matrix of bone, it became 
apparent that this calcifiable substance contained material with characteristic 
staining reactions—it was metachromatic to toluidine blue, showing it to be a 
highly polymerized sugar, and it stained positively (i.e., a pink color) with Hotch¬ 
kiss periodic fuchsin technique.® We were much surprised to find that a ground 
substance with similar staining properties was also present in the deposits of cal¬ 
cinosis in the skin, in tuberculous and arteriosclerotic calcifications, in denta 
tartar and in all types of calcific renal stones except calcium oxalate.’ 

It seems plausible that, just as bone matrix is the initiator and orienter of the 
skeletal lime crystals, the matrix of some urinary lime stones may serve the same 
purpose, and that the two may be of allied chemical composition. 


“ Howard, J. E.: Normal calcium and phosphorus transport and body fluid homeostasis. 
Tr. 5th Conf. on Metabolic Interrelations, Josiah Macy, Jr. Foundation, New York, Jan. 
5-6, 1953. In press. , , 

^ Howard, J. B. and Connor, T. B.; A discussion of calcium homeostasis. The rme of 
the skeleton and some speculations on the part played by the parathyroid hormone. Freu- 
denberg Anniversary Volume, S. Karger, Basel, Switzerland. Modern Problems in Pedi¬ 
atrics 1: 230,1964. v k a 

* a. Howard, J. E.: Metabolism of calcium and phosphorus in bone. Bull. N. Y. Acad. 
Med., 27 : 24, 1951. 

b. Howard, J. E.: Some current concepts on the mechanism of calcification. J. Bone 
and Joint Surg., 3S-A: 801,1951. 

® a. Robinson, R. A. and Watson, M. L.: Collagen-crystal relationships in bone as seen 
in the electron microscope, Anat. Rec., 114: 383,1962. _ . . u tt 

b. Watson, M. L. and Robinson, R. A.; Collagen-crystal relationships 
Electron microscope study of basic calcium phosphate crystals. Am. J. Anat., 93: 25 , 

® a. Follis, R. H., Jr. and Berthrong, M.: Histochemical studies on cartilage and bone. 
Am. J. Path., 24: 6^, 1948. 

b. Follis, R. H., Jr.: Some histochemical observations on normal and diseased cartimg 
and bone. Tr. 1st Conf. on Metabolic Interrelations, Josiah Macy, Jr. Foundation, JNe 
York, Feb. 7-8, 1949, p. 27. , , 

’ Rubin, P. S. and Howard, J. E.: Histochemical studies on the role of acid muco-po y 
saccharides in calcifiability and calcification. Tr. 2nd Conf. on Metabolic Interrelati , 
Josiah Macy, Jr. Foundation, New York, Jan. 9-10,1950, p. 155. 
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This audience need not be reminded that renal calculi, like bone salts,® are not 
mere precipitates as one sees in simple supersaturated solutions, but are con¬ 
glomerations of crystals.’ Under test tube conditions, comparable to those of the 
urinary tract, precipitations of supersaturated solutions of calcium and phos¬ 
phorus, or, for that matter, uric acid or cyslin arc not just like kidney stones; for 
with simple shaking they resuspend in particles which would pa.ss tiirough any 
reasonable sized tube. Certainly for most stones there must be a binder, or mould 
or matrix which allows of the growth of or conglomeration of the small crystals 
imtially formed. Such a matrix, similar in at least certain respects to that of 
bone and cartilage, we found, as just mentioned, in all calcific stones studied 
that were not oxalate.’ 

It is a reasonable thesis, I believe, that under a given scl of circumsianccs already 
conducive to clone formalion, the tendency for such cohesions to occur and enlarge 
would bo enhanced if the principal substance or substances forming the ciy’stals 
were increased in amount—i.e., if the head of ehrmical pressure to preeipitate were 
exaggerated. Likewise that if the local conditions favoring prccipitatation were im¬ 
proved—such, for nxamplc, ns raising the pll of the medium in the case of lime 
salts or lowering the pH in the case of uric acid—the likelihood of conglomeration 
would increase. Simple clinical data showing the much higher incidence of stones 
and the rapidity of their formation in persons whoso urine contains calcium in 
abnormally liigh quantity, cspcoially if such urine is also constantly alkaline, bear 
out the relevance of these factors to our subject. And vicarious calcifications in 
usually non-calcifying tissues of the body are also in agreement with such a thesis. 
For calcification is known to occur in renal tubules tinder altered physiological 
conditions of severe alkalosis,*’ and when these tissues arc injured by poisons such 
as mercury.'* Likewise deposits of calcium arc laid down in the lungs, stomach, 
skin, conjunctivas***’ and in the environment about joints when abnormally high 
concentrations of calcium and phosphorus exist in the blood.*** Observations on 
calcification in vitro also lend evidence in this direction, for Eecmingl3' normal 
aorta, lung and kidney will show crystalline calcific deposits if left long enough in 
calcium and phosphorus solutions of greater "products" (Ca x P) than those which 
are normally present in the extracellular fluids.** Thus many tissues of the bodj’ 


^ Neuman, M. W.: Tlic nature of the mineral plinso of bone. Chem. 

« 1 ^T*"*--’ ****d Frondel, C.: Studies in urolitliiasis. I. The composition of urinarj- 

calculi. J. Urol., 67: 949,1947. 

,„4** Rricn, E. L.: Studies in urolithiasis. II. Relationships between pathogenesis, struc¬ 
ture and composition of calculi. ,7. Urol., 61: 821,1949. 

A.: The pathology of urinary calculi; radial striation. Brit. J. Urol., 26: 20, 


ser'iL*^2°ra9 ' ^**'’'**‘*‘*^*°‘’ ^**'* hidneys in pyloric stenosis. Quart. J. Med., new 

decs C^o'^*i93^"^’ ^ ^”*^**'”*’ Pathology. Gth edition. Philadelphia: W. B. Saun- 

BnnoVi- *****^ Reifenstein, E. C., Jr.: The Parathyroid Glands and Metabolic 

Hone Disease. Baltimore: Williams and Wilkins, 1948, p. 77-79. 

J Clin Endocrinol^ 7 * ^®**i******“'’al and corneal lesions in hypercalcemia. 

JJ' ****'^ Robison, R.: The calcification in vitro of kidney, lung and 
aorta. Biochem. J., 28: 712, 1934. 
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will calcify if abnormal conditions exist conducive to calcification, whereas, of 
course, they will not if they are uninjured and if the extracellular fluids are 
normal. 

To turn aside now but a few degrees from this line of thought, certain estab¬ 
lished facts in regard to renal calculi derived from simple clinical data may be 
noted. Patients suffering from conditions which lead to increased quantities of 
urinary calcium excretion have long been known to have a far higher incidence of 
calcific urinary stones than have members of the population at large.“ Such con¬ 
ditions include extensive inunobilization from injury, poliomyelitis or widespread 
peripheral neuritis, in which atrophy of the bones occurs at a rapid rate, and the 
lime salts of these bones are poured into the circulating body fluids. Also in skele¬ 
tal cancer metastases, sarcoidosis, myelomas, Cushing’s syndrome, vitamin D 
poisoning, systemic acidosis and hyperparathyroidism, to name a few. In all of 
these conditions there is extensive hredkdown and resorption of bone —indeed I 
know of no condition in which excessive calciuria exists* in which extensive skele¬ 
tal breakdown is not concurrent. 

When new bone is formed one may often see under the microscope matrix in 
which lime salt has not as yet been deposited, but during skeletal resorption the 
matrix invariably disappears, together with the lime salts; one never sees bone ma¬ 
trix from which the lime salt has been biologically removed.'® Whence goes this 
matrix which has disappeared? It is an interesting thought, though utter specula¬ 
tion, that it or the products of its dissolution may have passed through the blood 
stream into the urine and added its force to the tendency toward lime recrystalli¬ 
zation. 

By and large the commonest clinical accompaniment of stone formation is 
urinary tract infection. And it is generally conceded, I believe, that the presence 
of alkalinizing organisms—^i.e., urea to ammonia splitters—^are the most obnox¬ 
ious in this regard. But calcific calculi are still far commoner than coincidence 
allows in persons with upper urinary tract infections with rwn-alkalinizing organ¬ 
isms. There is something about bacterially contaminated urine which greatly 
increases the tendency to stone formation even in the presence of normal concen¬ 
trations of urinary crystalloids. All stones which appear to result directly from 
urinary infection are salts of calcium,' and all these which we have studied have 
exhibited a matrix which histochemically appears to be a mucoprotein. Some bac¬ 
teria in their natural metabolism produce mucopolysaccharides, and one might 
wonder if some such product of bacterial manufacture could act as an initiator 
or “matrix” in the formation of urinary calculi. Studies are currently being 
undertaken with these thoughts in mind. 


Ref. 12a, p. 261. 

* Possible exceptions to this rule may be: 1) during treatment of hypoparatnyroimsm 
with large doses of vitamin D where there is often marked hyperoalciuria with normal or 
even subnormal serum calcium concentrations'* or 2) in instances of so-called idiopatmc 
hypercalciuria, in which there are no data as to whether total balance of calcium is positiv 

or negative. , , . t, ti,A 

'* Howard, J. E. and Connor, T. B.; Some experiences with the use of vitamin U in i 
treatment of hypoparathyroidism. Tr. A. Am. Physicians, 1954. In press. . . ^ 

Park, E. A.: Bone growth in health and disease. The Leonard Parsons Memorial jj 
tures I and II. Birmingham, England, 1953. Arch. D. S. Childhood, 29:269,1954. 
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The lino of rcnsoning so far pursued has led to the hypothesis that the deposi¬ 
tion of orystalUne urinarj' calculi may be aided and abetted by urinary colloid^ 
acting by some such mechanism as a template to initiate and orient the growth 
of sizable crj'stal conglomerations, analogous to the present concept of tiie mech¬ 
anism of normal skeletal mineralization. Further pursuit of eiddence along these 
lines may lead us to an approach toiyard prevention or even thssolution of renal 
calculi by attacking or disintegrating the matrix as well ns to dissolve the erj'stal- 
line components of the stones. In the normal resorption of bone, ns well as in 
pathological states, nature’s way is to dissolve both the matrix and the salts. Per¬ 
haps she does this by first disintegrating the ground substance and the mineral 
constituents can then bo readily disposed of. It is believed by many students of 
bone physiology that the bone cells not only' laj' dorni the matrix but also, under 
different stimuli and circumstances, destroy it ns well. We cannot help but feel 
that if we loam more about bow the skeletal tis-sucs lay down and resorb their 
mineral constituents, we shall have a greatly improved approacli toward an 
understanding of urinary lithiasis. Such an approach toward the problem of renal 
calcuh' is not new or unique uith us, as witnessed by papers on your pro^m two 
days ago. A somewhat similar line of reasoning led to the recent administration 
of hyaluronidaso in the treatment of nephrolithiasis,'’ But, in the latter, the pur¬ 
pose was to furnish the urine with new colloids derived from breakdown of collagen 
—these colloids to act toward overcoming or decreasing the tendency to ciystal 
formation or conglomeration—a more or less diametrically opposite point of view 
from the approach here outlined. Parenthetically, hyaluronidaso docs noi inhibit 
calcification of rachitic cartilage in vitro.'* 

But a belief that a study of calculus matrices should lead us to further basic 
information on kidney stones is not to decry previous efforts to dissolve and pre- 
\'ent urinary calculi by attempts to increase the solubility of the salts of the crj'stal 
structures. For these methods have often proved highly useful and successful. 
One has only to see a sizable renal calculus disappear after correction of hyper¬ 
parathyroidism or to watch the di.ssolution of a large cystin or uric acid stone 
under urinary alfcalinization to accept this statement. However, direct attack by 
bathing calculi -nith chelating materials such ns citrate solutions or versene have 
usually not been successful and more often have served to irritate the membranes 
of the urinary tract as well. Indeed the recent studies of Yendt in our laboratory, 
indicating that bone matrix may have all its lime salt removed by chelating agents 
and still be calcifiable when returned to normal serum,'* would further vindicate 
a studious approach to the nature of the matrices of kidney stones in the hope of 
thereby attacking them in addition to their salts. 

Thus far my remarks have dealt with nebulous and fanciful thoughts, certainly 
of no value whatever to the physician faced with the immediate problem of dealing 
with a patient full of kidney stones. I mentioned at the outset that very little 
basic information is known about nephrolithiasis, but it is our belief that that 
bttle is put to use far too infrequently. I should like to turn now to more practical 

".Butt, A. J., Hauser, E. A. and Scjfter, J.: Effect of hyaluronidase on urino and its 
significance in renal lithiasis. J. A. M. A., 160:1096,1952. 

Yendt, E. R.: Personal comraunication. 
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matters with a brief discussion of the ways and means whereby available infor¬ 
mation can be best utilized. And the emphasis will be on simpler methods of study. 

As reiterated many times in your symposium of last year,^ a knowledge of the 
nature of the stone or stones previously passed by the patient is of inestimable 
value in one’s orientation toward the problem at hand. Most stones are not ab¬ 
solutely “pure” but their major ciystalloid is usually apparent from a simple 
chemical analysis. Yet in not more than 10 per cent of patients seen even today 
have analyses of their previously passed calculi been carried out. We have our¬ 
selves been guilty in this regard, wdth a rude awakening, fortunately not too long 
delayed, as furnished by the following example. A man had had multiple attacks 
of renal colic and one large stone had been removed from a kidney before the 
diagnosis of hyperparath 3 Toidism was finally made by a famous clinic and the 
offending adenoma %vas removed. At the time of the patient’s discharge from that 
chnic, the serum calcium had returned to normal and he was no longer excreting 
excessive quantities of calcium in the urine. A sizable stone was known to be 
present in one kidney pelvis but was not causing either symptoms or mechanical 
interference with renal function. However, within a year bouts of colic began to 
occur on this side and infection supervened, and he sought the help of Dr. Colston 
at the Johns Hopkins. The large stone appeared not to have increased in size 
since his parathyroid operation, the infecting organism was not a urea splitter 
but was resistant to antibiotics in vitro^ and so the stone was surgically removed. 
After recovery from the operation, our studies were being carried out along lines 
of calcium metabolism on the assumption that the stone had been secondary to 
his hyperparathyroidism and to determine the possibility of the existence of an¬ 
other adenoma. At this point the patient had another renal colic and passed a 
small stone which he saved. The laboratory technician had been sick for about 
two weeks and both the small and large stones were analyzed coincidently. To our 
amazement the small stone was pure uric acid, the large one nearly so with only 
traces of calcium phosphate. The patient’s uric acid metabolism was then studied 
and he was found to be one of those rare individuals who manufacture endoge¬ 


nously more uric acid than does the normal, but also excretes more, thus maintain¬ 
ing a normal level of serum uric acid. He had the metabolic defect of gout but a 
compensating kidney which prevented hyperuricemia and made hyperuricuria 
obligatory. One wmnders in retrospect if the hyperparathyroidism had anything 
at all to do with his nephrolithiasis. Had this man’s stones not been analyzed, he 


would have left the hospital with a perfect set-up for repeated colics; as it is now, 
with reduction of the protein in his diet, drinking large quantities of fluids, 
moderate alkalinization of the urine—^safe, I believe, because he has nonnocal- 
ciuria—^the chances of elimination of his painful attacks are very good indeed. 

Stone analysis may point the emphasis toward infection as playing the major 
role in stone formation, even in the face of other adjuvant factors such as hyper- 
calciuria, hyperuricuria or cystinuria. For stones containing much ammonium or 
magnesium phosphate almost invariably incriminate bacterial forces at play, 
and one may direct his therapeutic approach accordingly. Actually no type of 
stone can be identified positively without analysis; gouty subjects may have ca - 
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cium stones and cystinurics, even severe ones, may live out their lives with no 
stones whatever or suffer colic from calculi of totally different origin. The tech¬ 
nique of simple chemical analysis can be learned quickly bj' any technician and 
will often identify the major visible offending mechanism and may also give the 
clue to other factors in instances of mixed stone formers. More highly complex 
methods of analysis by crystallographic and other techniques’ of course yield 
still further information but these procedures are far too dilTicult for roulinc 
clinical use. 

I should like now to outline certain other studies which have seemed to us of 
great practical value when carried out routinely and to suggest certain therapeu¬ 
tic implications which may bo derived from them. It should be emphasized that all 
these simple methods should be employed, lest discovery of one obvious factor 
result in complacency and a much more important mechanism in calculus for¬ 
mation be overlooked—ns in the instance of our error previously described. 

A history' of alkali ingestion and careful study of urinary pH deserve some 
comment. Administration of alkalis is not so common now ns formerly, yet the 
public still consumes, for digestive complaints, enormous quantities of powders 
and tablets which will raise the pH of the urine and thus promote the tendency 
for precipitation of calcium complexes. Instances arc still scon each year wherein 
the elimination of absorbable antacid powders render patients free of their former 
repeated attacks of renal colic. In testing for the urinary pH one must bo careful 
that the collecting container has not been cleaned with strong acid or alkali, for 
a small residue of such solution may completely distort the results. The history 
should also include careful questioning relative to administration of vitamin D, 
for it has recently been found that this drug may induce marked hyporcalciuria 
even in the absence of hypercalcemia.” 

It is wise to carry out bacterial culture of the urine in all stone patients. IMost 
gratifying to the physician is a report of no growth, but one must take care lest 
the patient was receiving an antibiotic at the time the culture was taken, for 
growth may have been prevented yet the organism had by no means been elimi¬ 
nated from the urinary' tract. To determine the presence or absence of an urea¬ 
splitting orgairisra, a very simple maneuver may save the time required for test¬ 
ing multiple specimens and avoid the expensive laboratory procedure. Merely 
take in two tubes small amounts of known normal sterile urine; to one of them 
add a few' drops of the suspect patient’s urine, and leave both tubes overnight in 
an incubator or even at room temperature. The next morning test the pH of urine 
from both tubes w'ith nitrazine paper or some other indicator. The control urine 
may have become slightly more alkaline by loss of CO- through diffusion; but if 
the patient’s urine contained an alkalinizing organism, the urine of the second 
tube will be far more alkaline than was that of the control. 

The profession has always taken a gloomy view of the possibility of eliminating 
unnary infection in the presence of a foreign body in the form of a stone. It has 
been our opinion that there are some few instances in which this can be accom¬ 
plished, and perhaps a good many more in which treatment can prevent further 
renal damage and enlargement of the stone. Moderate doses of a drug such as a 
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sulfonamide or one of the mycins, given intermittently for several days at a time, 
while not eradicating the bacterial organism, nevertheless may annoy bim enough 
so that he becomes a symbiotic rather than an infectious parasite. This is appar¬ 
ently what occurred in several instances in which the bacterial agent was known 
to be a urea-splitter; while the antibiotic was being administered and sometimes 
for several days thereafter the urinary pH was much lowered, indicating that the 
organism was rendered impotent, at least in its capacity to manufacture ammonia. 

Test the urine for cystin. The diagnosis of cystinuria is often overlooked, for 
two main reasons; 1) Cystin is not tested for in the urine, and 2) it is a common 
misconception that cystin stones are always radiolucent. It is a simple matter to 
assay the urine of every patient with lithiasis, using the crude and nonspecific test 
with cyanide and nitroprusside.*® Rarely will this reaction be strongly positive in 
other than a cystinuric patient unless the urine be old, contaminated and the odor 
of hydrogen sulfide plainly detectable. If the crude test is positive, one may run 
the specific and much more complicated quantitative Sullivan reaction^" on a 24- 
hour urine. Normal persons rarely excrete more than 40-50 mg. of cystin per day; 
the cystinuric excretes more than 10 times this much; and we have seen a patient 
who regularly excretes nearly 2 grams. There is unfortunately no way yet known 
whereby we can markedly alter the cystin content in the urine of a patient with 
this metabolic error, but the urine can in most instances be kept adequately alka¬ 
line and fluids forced sufliciently to keep these persons free of calculi. And so far 
as we are aware, the calculus formation with its tendency to invite infection and 
destruction of renal parenchyma is the only way in which this disease state harms 
its owner. In the past two years we have been privileged to see she cystinurics, all 
of whom had had multiple attacks of colic of previously unidentified cause. 

In the therapeutic attempt to reduce the likelihood of cystin or uric acid stone 
by the use of alkalis, the medical mariner may need aU his wisdom toTje guided 
between the Scylla of imdertherapy and the Charybdis of clinical alkalosis. It 
has been rare in our experience to keep the urine of a patient with good renal 
function alkaline for all of the hours of a day. But accomplishment of alkalimty 
for 18 or 20 of the 24 hours is far better than none at all and is usually enough 
to prevent recurrent calculi, particularly if enough fluid is consumed coincidently 
to require diurnal polyuria and nocturia. In the very servere cystinurics, i.e., those 
who excrete more than 1500 mg., w^e attempt to keep the urinary pH as high as 
8.0 for most of the 24 hours. When the dosage of alkali required for this has been 
determined, it is well to check the serum chloride and bicarbonate concentrations 
to be sure CO 2 combining power is not greatly elevated. Usually, however, any 
important degree of alkalosis will be reflected in clinical s 3 Tnptonis of lassitude 
and headache. 

As to the choice of alkali, our experience has been limited to the use of sodium 
bicarbonate and citrate. In the past two years we have used, solely for convem- 
ence and palatability, a solution of sodium and potassium citrate and citric acid, 

“ Brand, E., Harris, M. M. and Biloon, S.: Cystinuria. J. Biol. Chem., 86:315,1980- 
Sullivan, M. X. and Hess, W. C.: The determination of cystin in unne. J. Biol, 

116: 221,1936. 
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devised for other studies by Mr. Harrj' Eisonberg.* This mi-xturc contains 2 mEq. 
of base per cubic centimeter and the usual dose suitable for our purpose is 15 to 
25 CO taken in a glass of water after meals and at bedtime. For no \nsible reason, 
the dose of any alkali required to 6cr\'c this purpose of urinarj- alkalinization 
varies widely from patient to patient, and each case must be tested individually. 
If the cystinuric or uric acid stone former is for any reason also hypercalciuric or 
should become immobilized so as to become hypercalciuric, it is probably wise 
to accept lesser degrees of urinarj’ alkalinity rather than the increased risk of 
calcific stone formation. 

The urine of eveiy stone former should be tested for its calcium content, 
whether or not liis calculi bo calcific. ThcSulkowitch test"' is useful, and if no cloud 
whatever appears it is fair to concede that the urinarj' calcium concentration is 
playing no important role. But it is better to run the chemical analysis on a 24- 
hour specimen. ViTion one finds more than 200 mg. calcium in the patient’s urine, 
on an ordinatj’ diet, or more than 125 mg. on a diet low in calcium, every effort 
should be made to traek dorni its cause. As mentioned prcviouslj', acidosis, skele¬ 
tal immobilization, vitamin D poisoning, neoplastic skeletal disease, sarcoidosis, 
hj’perparathjToidism may all cause hjqiercalciuria. Recently Albright’s group 
has (spressed the opinion tliat certain types of urinary tract infection maj' result 
in the excretion of excessive calcium;” just how this comes about is difficult to 
visualize. Fortunately, so-called .“idiopathic” hjTrercalciuria has been relatively 
rare in our stone formers. They are patients, usually recurrent oxalate stone 
formers, with consistently elevated e.xcrction of calcium due to no visible cause. 
Long-term balance data arc rarely available on such patients. The pattern of their 
metabolic behavior resembles individuals taking large doses of vitamin D, but 
who have not become hypcrcalccmic from the drug. Perhaps the idiopathic hj'- 
percaloiuric patient is one wlio absorbs relatively more calcium from a given diet 
than does the normal person, or makes more vitamin D endogenously. In any 
event, the first important step for the phj'sician is to identify the presenee of the 
hypercalciuria; then to seek its cause in the hope of possible elimination. 

Oxalic acid calculi have been so far the most difficult to approach by chemical 
theorization. This substance has such an extraordinary affinity for calcium that 
when the two are present in very small concentrations they precipitate ns highly 
insoluble calcium oxalate. Little or nothing is known about how' oxalic acid gets 
into the urine but fortunately most such stones occur in patients who excrete 
excess of calcium; the source of the hjqrercalciurin may be correctible, and the 
cycle of recurrent calculi thus broken. 

Of the simple tests, therefore, which are helpful in the therapeutic approach to 
a patient with renal calculi, the following have been advocated: 

1) Learn the chemical identity of the stone, if possible. 


This fecial citrate mixture contains in each litre citric acid 70 gra., trisodium citrate 
potassium citrate 108 gm., in a palatable aqueous base. 

, TT ,and Sulkowitch, H. W.i Progress in the management ot urinary calculi. 

J. Urol., 37: 74^ 1937. 

“Albright, F., Henneman, P., Benedict, P. H. and Forhes, A. P.: Idiopathic hyper- 
calciuna (abstract). J. Clin. Endocrinol, and Metab., 13:8G0,1953. 
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2) Blake a crude test of the urine for cystin and, if positive, verify this and de¬ 
termine the quantitative daily output \vith which one must cope. 

3) Determine the presence or absence of excessive excretion of calcium and if 
this is present: 

4) Seek its cause in factors which may be responsible for bone dissolution, 
hypercalcemia and acidosis. 

5) Obtain a urine culture and if there is growth, determine the resistance of the 
organism to various antibiotics and whether or not it is a urea-splitter. 

6) Take a careful history in regard to possible antacid powders or vitamin D 
adnainistration, but this latter can cause hypercalciuria even without hypercal¬ 
cemia. 

In concluding this lecture, certain apologies seem in order. An individual 
trained primarily in another medical discipline has undoubtedly travelled paths 
which seem deadous to the urologist. Blost of what has been said was of highly 
speculative nature and based upon investigation in the field of skeletal metabo¬ 
lism, yet seems of possible pertinence to problems in the field of Urology. The 
matters discussed of more practical turn were derived from an experience grate¬ 
fully acknowledged, furnished by urological colleagues and reviewed in the hope 
that the author’s errors of omission and commission have yielded information 
from which some may profit. 

The privilege of being your speaker today has been warmly appreciated. The 
only possible regret lies in the society rulings that no discussion is allowed, for 
your comments, criticisms and suggestions to these remarks would undoubtedly 
greatly enhance their virtue and would afford the speaker much enlightenment. 

1101 St. Paul SL, Baltimore 2, Md. 
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From the James Buchanan Brady Urological Inslilulc, Johns llopUns Hospital, 
Baltimore, Md. 

WTien I received the honor of election to the presidency of tliis Association, 
the largest and greatest of its kind in the world, I accepted this honor, certainly 
the greatest that I shall ever attain, with deep humility and with many mis- 
ghnngs as to my own capabilities to fulfill the obligations of this high office. 
However, my fears have been to some extent banished bj' the ever present help 
and co-operation of the officers and Executive Committee on whom I have 
learned to depend for the guidance of the many problems which arise and with 
growing confidence, I can assure j’ou, that these problems now seem minor in 
character; that the affairs of the Association arc in excellent order, although 
much detailed work, unstintingly provided by the Executive Committee, is 
necessarj' to ensure the efficiency of the organization so that all members shall 
equally share in its benefits and in its responsibilities, and that its progress shall 
continue. 

One of the great privileges of this office 1ms been to attend many of the Section 
meetings and to listen to their scientific sessions. These programs have been very 
impressive to me as they have combined studies from experimental laboratories 
on research work, which arc so essential to the progrc.ss of our specialty, together 
with clinical reports on now technical procedures and prc.scntations of difficult 
diagnostic problems with which various members have been confronted and the 
methods which have been used to ensure a correct diagnosis and the application 
of the appropriate therapy. These latter presentations, sometimes referred to, in 
a rather derogatorj' sense, as ca.so reports have impressed me ns a most valuable 
part of the Section meetings, and are often of great value to the members, both 
old and new, when a similar problem should arise in their own practice. 

As a guest at the various Sections I have been impressed by the high standards 
of the scientific programs, both research and clinical, and by the enthusiasm and 
the friendly spirit exemplified by all the members. If anyone should have any 
doubts about the future of Urology or of this A.ssooiation, my advice would be 
to this individual, visit the Section meetings. 

Another obligation which has descended upon me has been the presidential 
address; this has weighed upon me and has given me considerable distress. When 
one has read over the addresses of former presidents the constructive thought 
and suggestions for the progress of our Association are most impressive. Last 
year at our meeting in St. Louis you were privileged to hear a thought provoking 
presentation by my distinguished predecessor. Dr George F. Cahill, in which 
were outlined the advances in the basic sciences which have occurred, particu¬ 
larly in recent years, and their influence on the development of medical science 
in general and particularly on the training of those young men who have de- 
annual mcetini;, American Urological Association, New York, N. Y., June 2, 
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cided to make our specialty, Urology, their life work. This address could not fail 
to emphasize the truth of the words of Benjamin Franklin when he wrote, “An 
investment in knowledge pays the best interest.” 

As most of you know, one of your past presidents. Dr. Elmer Hess, suggested 
and worked hard to accomplish the centrahzation of the offices of the Association 
in the interests of efficiency, and he was instrumental in obtaining the services of 
Mr. William P. Didusch as Executive Secretary. It had become evident that the 
growth of the Association and the many details of its organization had placed 
intolerable burdens upon many hard working secretaries, all of whom at the 
same time were actively engaged in the practice of Urology. Mr. Didusch, as 
you know, had previously been in charge of the arrangements for the Scientific 
and Commercial Exhibits at the annual meetings and his wide knowledge of 
both phases has been responsible for the efficiency of these essential features of 
our meetings. By this appointment all these activities are now integrated in a 
single office and the burdens on the Secretary have been very appreciably light¬ 
ened. Your present Secretary, who has spent five years in this exacting position, 
tells me that he has never been more satisfied than with the present efficiency 
with which the many affairs of the Association are administered. I would like 
to impress upon all the members to listen carefully to the report of your Secre¬ 
tary who win explain the details of the office and its benefits to the members. 

The financial status of the Association is on a sound basis. A special committee 
met in February to discuss thoroughly this problem and your Treasurer presented 
at this meeting some constructive suggestions whereby the favorable financial 
position could be reflected to the benefit of the membership who, after all, own 
the total assets of the Association. I especially recommend to the membership to 
hear this report and to consider carefully the proposed recommendations offered 
as they represent detailed and thoughtful work on the part of the Treasurer both 
for the preservation of the financial integrity of the Association and for the benefit 
of each individual member. 

When the offices of the Association were established, it became evident that a 
further integration of activities could be attained by moving the offices of the 
Journal of Urology to suitable space closely adjacent to the Association offices. 
This move has now been accomplished and will add much to the efficiency of 
both organizations. As you know, the activities of the Journal and of the As¬ 
sociation are closely interlocked and in addition to his duties as Executive 
Secretary, Mr. Didusch is also Art Editor of the Journal. It is a simple statement 
of fact that the publication of the Journal is dependent on the intelligent and 
conscientious work of Miss Bertha M. Trott, the business secretary, and the 
high standard of its illustrations is due to the careful supervision of Mr. Didusch. 

The business affairs and management of the Journal of Urology are of para¬ 
mount importance to each and every member of the Association, because the 
Journal is our official publication and therefore the property of the meinbers. At 
some of the Section meetings 1 have discussed informally the affairs, policies and 
difficulties of the Journal, but these matters are so important to all of you that, 
even at the risk of repetition to some, it seems to me that these problems should 
be presented before the whole membership of the Association. 
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As j'ou all know, the American Urological xVssociation was founded here in 
New York Citj' in 1902 and Dr. Ramon Guiteras, whose name we honor by an 
annual lectureship delivered by one of the outstanding scientists in our country, 
was elected its first President. The papers presented at the early meetings were 
published at first in various medical journals, x^t the convention held in 1907 
it was decided that the papers read at the annual meeting, together noth dis¬ 
cussions and the presidential addresses, be published in a single bound volume. 
These Transactions continued to appear until the meetings were temporarily 
discontinued in 1917 because of the war. 

At about this same time it became evident that with Uic growth and c.x- 
panding interest in Urolog}’ a new journal was necessary for the publication 
not only of papers read at the annual meetings but also papers on urological 
and allied subjects emanating from individuals who were not at that time 
members of the x\ssoeiation. Tlierefore, in 1917, Dr. Hugh H. Young, ndth his 
usual foresi^t, conceived and founded the Journal of Urology. At the original 
meeting which conducted the business arrangements with the Williams and 
Wilkins Company, in addition to Dr. Young, were Dr. William C. Quinby, 
Dr. William A. IVontz, Dr. David M. Davis and Mr. William P. Didusch. 
Dr. Young, with expert legal advice, concluded a contract with the Williams 
and Wilkins Company which is in force today and which has had far reaclring 
consequences on the finances of the Journal and also indirectly upon the in¬ 
dividual members of the x^ociation. This contract provides a journal of 1700 
pages per year; all pages in excess of the allotted 1700 costs the Journal in the 
neighborhood of $20 a page at present. It is therefore ob\dous that it is of para¬ 
mount importance that the page limit be not exceeded to any appreciable axtent 
if the fiimncial status of the Journal is to be kept in balaneo, and this fact is 
also of importance to the members because any deficit incurred must be made 
up bj' the Association and would probably be reflected by increased dues or an 
assessment on the indhddual members. The contract also includes the unusual 
provision that all illustrations accompanying an article will be published at the 
discretion of the Editorial Board, vsith no additional charge to the author. I 
know of no other medical journal which enjoys a similar privilege and the saving 
to authors is obvious. 

At the original meeting Dr. Young was named as Editor-in-Chief. The Edi¬ 
torial Committee consisted of Drs. William F. Braasch, Henrj' F. Bugbee, 
Herman L. Kretschmer and William C. Quinby. Dr. William A. Frontz serv’ed 
as assistant editor until his death in 1934. During the ensuing few years the 
business work was carried out in Dr. Young’s private office by his personal 
secretary and the inevitable deficits incurred were assumed by him. The cost 
of the Journal to individual subscribers was $7.50 per volume. 

No meetings of our Association were held in 1918 or 1919, but in 1920, under 
the presidency of Dr. Arthur Chute, a most important step was taken leading 
to the integration of urological activities in this country. A motion was made 
and passed at this meeting whereby the Journal of Urology became the property 
of the Association and the subscription price was included in the annual dues. 
This action has cemented the close co-operation between the Association and 
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the Journal, has ensured the financial security of the latter and has made certain 
that every member of the Association will receive the Journal as a part of his 
membership dues. 

The progress of the Journal has been steady and sure. With the increase of 
subscriptions, now over 6,000, and as a result of this the increase of lucrative 
advertisements, the financial status has become more and more stable so that 
in 1948 it was possible to reduce the cost of the membership subscription to 
$6.50 per volume in spite of the astronomical rise in labor and printing costs. 
In the days which we have been through and are going through a reduction 
in the costs of any commodity seems to me a financial achievement of no mean 
stature, but you must be aware, gentlemen, that this desirable goal could never 
have been achieved were it not for the wise contract which Dr. Young engineered, 
and it should be remembered by all of you gentlemen that the benefits of his 
foresight, now nine and a half years after his death, in addition to his other 
achievements in Urology, are still accruing to the Association and to all its 
members. 

After the death of Dr. Young the offices of the Journal were continued in 
the Brady Urological Institute without charge, due to the courtesy of Dr. Wil¬ 
liam W. Scott, who succeeded Dr. Young as Director of the Institute and it 
was only when the advantages of integrating the two offices became so obvious 
that the change was made. It is only fitting here to acknowledge again the debt 
that we owe to our former President, Dr. Elmer Hess, who deserves the credit 
for this forvm’d step and also for the adequate compensation of the Executive 
Secretary and the Art Editor which were achieved during his tenure of office. 

Some years ago it became evident that a change should be made in the Edi¬ 
torial Board in order to ensure more equitable representation to all the members 
of the Association. Now, as you know, each Section elects a member to serve on 
the Editorial Board so that all Sections are equally represented, as they should 
be in a democratic organization as is our Association, and take part in forming 
the policy of the Journal and supervising its operation. These gentlemen are 
invaluable to us in the editorial office as they are responsible for evaluation of 
papers read at the Section meetings and for the selection of papers suitable for 
pubhcation in the Journal. 

Selection of papers suitable for publication in the Journal is indeed a great 
responsibihty of the editorial office as, of course, this entails also rejection of 
papers. As we see our duties, the standard of the Journal must be kept at a 
high level and papers selected for publication must meet certain requirements. 
In the selection of these papers the work of the associate Editorial Board, by 
whose members the papers read at the Section meetings are screened, is essential. 
In addition, it has been our custom in the editorial office to send certain papers 
about which we are doubtful and also papers whose authors have written to us 
protesting their rejection, to the individual members of the associate Editorial 
Board for their individual evaluation and, of course, we always accept the 
opinion of the majority. 

Rejection of a paper is a serious matter as it is always a disappointment to 
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the author who has often spent much detailed work upon its construction, as I 
well know from personal experience. J. S. Billings in “An Address on Our Medical 
Literature” in 1881 sagely stated the criteria for authorship as follows: “First 
have something to say, say it as briefly ns possible and stop when you have 
said it.” To these salient points I would add, read it over at least twice to elimi¬ 
nate mistakes in spelling and grammar and especially verbosity. To an e.x- 
perienced editor it is immediatelj' erident when a paper has been received whether 
or not the author has reread it and when such is evidently not the case it is very 
probable that this paper will be looked upon with jaundiced eyes. This is par¬ 
ticularly true wiien the manuscript is accompanied b 3 ’ a long compilation of 
the literature. Tlreoreticall 3 ’, at least, when an author quotes a reference from 
the litenature he should have read that particular paper and have been familiar 
with its contents. Too often we are faced with voluminous references to the 
foreign literature and it is often difficult for us to decide from the spelling whether 
the language is Sanskrit or Esperanto. Such a paper is immediately viewed with 
suspicion because it is onl 3 ' too evident that these references have been collected 
by a secretary whose knowiedge of foreign languages is cntirel 3 ' theoretical. 

The use of abbreviations must also be condemned. Wliile B.U.N. and N.P.N., 


to mention onl 3 ’ two of the maty which arc in common usage, mean something 
concrete to us today, it must bo remembered that in the not too distant future 
other tests will be developed and perhaps unfortunately other abbreviations 
will appear. One of the members of our Association, Dr. Alc.xander B. Hopler, 
in his presidential address before the Pacific Coast Surgical dissociation, which 
is well worth reading by all authors of medical papers, emphasizes this tendency 
by an example taken from a case report wiiich said, “S.O.B. climbing stairs. 
We can recogmze that shortness of breath was meant, but if the patient had 
seen it, he might have some cause to question his doctor’s friendship. This 
Morse code may be all right in dressing rooms and staff conferences, but it has 
no place in a paper or formal discussion.” Hepler also protests against the 
un^anmatical expressions and medical patois and the use of a noun for a 
ver w ic appear only too often and quotes Fishbein who states, “The astrono¬ 
mer never telescopes the skies, bacteriologists never microscope their slides, but 
urologists never hesitate to cystoscope their patients.” It is unfortunately all 
00 common to read pathology showed.” Pathology shows nothing as it is de- 
ne as at branch of medical science embracing the knowledge of changes 
m a hving organism induced by disease.” 

To avoid simple mistakes in grammar, poorly expressed phraseology and 
specia y ver osity, which always implies purposeful padding, revision and 
■Pnai absolutely essential. One of the members of the New 

KrifU ° ently S3Tnpathizing with the tribulations of an editor has 

Mndly sent me the following entitled “Cacoethes Scribendi” by Oliver Wendell 
Holmes which I shall quote: 


If all the trees in all the woods were men; 
And each and eveiy blade of grass a pen; 
If every leaf on eveiy shrub and tree 
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Turned to a sheet of foolscap, every sea 
Were changed to ink, and all earth living tribes 
Had nothing else to do but act as scribes. 

And for ten thousand ages, day and night. 

The hmnan race should write, and write, and write, 

Till all the pens and paper were used up. 

And the huge inkstand was an empty cup. 

Still would the scribblers clustered round its brink 
Call for more pens, more paper, and more ink.” 

It is apparent from the foregoing that my sympathies are definitely on the 
side of brevity, but I recognize also that certain papers, especially those from 
research laboratories, are necessarily of considerable length if the findings and 
conclusions are to be adequately presented. To keep within our allotment of 
1700 pages per year and thus conserve the financial status of the Journal it 
has been the custom of the editorial office to request authors of lengthy papers 
to condense their material whenever possible, and I should like to express my 
gratitude to all those who have co-operated with us with such good grace. We 
know full well the sacrifice which this means, not only the additional work 
which an author, who has spent many hours in the preparation of his paper, 
must do, but also the regret that he surely has in the radical surgical treatment 
to which his presentation must be subjected. 

Last year the Editorial Board presented to the Executive Committee of the 
Association a plan whereby it is now possible to publish more of these lengthy 
papers without condensation. This plan, which was approved bj'^ the Executive 
Committee, provides that if the author will pay for additional pages beyond a 
maximum determined by the Editorial Board, his manuscript will be published 
in full. Many of these more lengthy studies are subsidized by conunercial firms 
or emanate from research laboratories with funds available for the specific 
purpose of defraying the cost of publications so that the expense of publication 
of these communications rarely will be borne by individual authors. Already, 
several articles have been published under this plan and when it is in more 
general use it will be possible to increase appreciably the page space of the 
Journal without jeopardizing its financial security. 

I like to feel that, like so many other American publications, the Journal may 
be playing some small part in bringing us closer to members of our profession 
in other countries, and thus to lend some force to international understanding 
and to lessen the possibihty of another cataclysm such as has happened twice 
in my lifetime. 

In 1913 it was my good fortune to take a short trip abroad. That w'as an era 
when no passports or photographs were required and the world was peacefully 
flourishing. Many American physicians traveled to European hospitals an 
clinics, especially in those days to Germany and Vienna, to observe and many 
remained for varying periods of time to work in the fields in which th®y were 
especially interested. Unfortunately, through the blunders and stupidity o 
politicians and statesmen and the mad and reckless ambitions of certain rulers, 
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this Pax Brittanica, as it has been aptly named, was rudely broken by World 
War I. This not only resulted in the massaere of the finest human material in 
France and Britain and also, of course, in Germany, Austria and Russia, but it 
brought about that greatest of all tragedies, the Bolshevik Revolution, the 
effects of which have hung over this troubled world ever since and will continue 
to affect all of our lives as far as one can seo in the future. 

During this war it was my fortune to servo some months as medical officer 
with an infantry battalion and I was no exception to the rule that war for those 
on combatant assignment consists of a few moments of soul-shaking fear and 
many periods of morale-destroying boredom. But this duty was essential and 
many times my thoughts would stray over to my opposite number in a German 
aid post not so many hundred yards away, who also was dedicated to the relief 
of suffering among the thousand men under his care. No one but a physician 
can understand to its full extent the horrors of war from the front line to the 
hospitals that must bo maintained to care for the hopelessly maimed which are 
its inevitable result. 

It has seemed to me that closer relationship and understanding between the 
physicians of the world might some day prove to be a compelling force in pre¬ 
venting a recurrence of this great calamity which has twice afflicted humanity 
in such a short time. Therefore it seems of paramount importance that close 
relations with physicians of other countries be maintained and it should bo a 
source of groat satisfaction to all members of this Association to sec so many 
of our confreres from other countries here at our meeting today. Lot us not 
forget that a physician, with the influence that he may exert over his patients, 
may be a very powerful factor in cementing friendly international relations. 
It was with this thought in mind that, with the approval of your Executive 
Committee, I extended an invitation to tho Professor of Urologj' at Moscow 
University to attend this meeting. So far, no reply has been received and it 
may well be that your President, in addition to his other honors, is listed by 
the State Department and with the F.B.I. ns a subversive. 

Following the defeat in World War I the influence of German medicine suffered 
a partial eclipse, but work in universities, hospitals and laboratories w'as soon 
resumed and with the worldwide sharing of knowiedge, which is the charac¬ 
teristic of our profession, we find the name of Domagh, working in the J. G. 
Farben industries at Elberfeld, as one of the men who has played an important part 
in the introduction of the sulfa drugs, indeed an epoch in all fields of medical 
science and especially so, of course, in Urology. Once again, after suffering the 
terrors of an insane dictatorship, Germany has been utterly crushed and with 
her country apparently hopelessly divided, faces indeed a bleak future. But I 
have a firm conviction that once again her medical scientists will emerge from 
this present chaos and once again contribute to the advance of medicine. 

Sir Winston Churchill in his foreword to the first volume of his great work. 
The Second World War, for which he was awarded the Nobel Prize for Literature, 
writes prephetically “How the English speaking peoples, through their unwisdom, 
carelessness and good nature, allowed the wicked to rearm.” In his foreword to 
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the sixth volume, entitled Triumph and Tragedy, he wi’ites “How the Great 
Democracies triumphed, and so were able to resume the follies which had so 
nearly cost them their life.” Indeed, an ominous appraisal for what may be in 
store for our troubled world in the foreseeable future. 

It seems therefore axiomatic that firm and friendly relations between our 
country and the other free peoples of the world will be our greatest safeguard 
and the exchange of ideas between the physicians of the free peoples may be 
the firmest foundation for the hopes of all mankind for universal and everlasting 
peace. Steady progress along these lines has already been made and it is my 
fervent hope that it wall continue. For some years it has been the custom of 
the Johns Hopkins Hospital to exchange surgeons wnth their opposite members 
in Guy’s Hospital in London. Some years ago this felicitous custom was first 
introduced by the Peter Bent Brigham Hospital in Boston. In 1952 Dr. William 
W. Scott spent 2 months at Guy’s Hospital while we at the Brady Clinic were 
fortunate to have with us Mr. W. D. Doherty. This, I believe has been the 
first exchange on this basis between chiefs of clinics in our specialty. Urology. 
Similar relationships have been started with Japanese surgical clinics, at present 
entirely on a unilateral basis. 

It has been most refreshing to observe the increasing number of medical 
congresses that have developed in the past few years between physicians in this 
country and our neighbors below the Rio Grande. It was my good fortune in 
October 1951 to attend the Fifth Congreso Americano de Urologia held in con¬ 
junction with the Fourth Congreso Mexicano in Mexico City. A number of 
American visitors were present in addition to urologists from France and Spain 
and from all of the Latin-American countries. The papers, discussions and mov¬ 
ing picture demonstrations were on a very high plane and a visitor could not 
fail to appreciate the friendly feeling and hospitality which was everywhere 
offered and one could be certain that mutual understanding was certainly en¬ 
hanced. The meeting of the American College of Surgeons in Lima during 
January 1955, should also be a powerful force in augmenting friendly relations 
with our Latui-American colleagues which, to my mind, is of the utmost im¬ 
portance and may readily be a very considerable factor in more secure interna¬ 
tional relations. I would strongly recommend to aU the members of the Associa¬ 
tion to attend such meetings w'henever possible; you will not find the language 
difficulty a formidable barrier. 

Robert Frost, the poet, has supported his belief in the inalienable right of every 
man to go to hell in his own way. This perhaps delectable way of terminating 
our activities and our troubles in this world has a certain definite appeal, es¬ 
pecially to many of an independent mind, but we, as physicians, must ever be 
extremely careful of the particular path that we choose to descend into our own 
particular hell. Let us not forget that many vitriolic criticisms have been leveled 
at us in articles in popular periodicals. These diatribes have been based main y 
on the sins of a few individuals, distorted by a writer whose sole purpose is to 
attract the pubUc eye, but nevertheless based to a certain extent on the trut , 
and the ultimate purpose of these attacks is to undermine the confidence o 6 
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public in the medical profession, leading eventually to the introduction of some 
scheme of socialistic medicine with the resultant opening of many bureaucratic 
jobs. Socialistic medicine, to my mind, is a misnomer and it should be deleted 
from our everyday usage. Sociali.sm is a kindly Avord, indicating a concern for 
the welfare of all mankind, until one scratches beneath the surface. Thomas E. 
Dewey has stated, “I do not believe govenimcnt can run any business ns effi¬ 
ciently as private enterprise and the victim of everj' such experiment is the 
public. The great tragedy is that once each new experiment in socialism is 
started it is never pos-siblo to unscramble the eggs.... It is a curious thing to 
me how these people U'ho are always trj’ing to find new fhuigs to socialize are 
alwn 3 ’s the same people who are advocating new and larger axpenses bj' govern¬ 
ment.” We must not forget that the first step towards Communism is Socialism 
and the lessons of the Bolshevik Revolution should always be in our minds. 
The autocratic government of Russia was succeeded, ns j'ou know, bj’ a Socialist 
government, the top figures of which were strangelj’ reminiscent of the starrj’ 
eyed idealists who were so prominent in Washington until the advent of the 
present Administration. In the short time of a few months these deluded, in- 
ctlootual, weak dreamers were overnm and mostly liquidated by the present 
ruthlessly cruel masters of the Kremlin. The use of the word Communi.sm I 
should also like to condemn. The Avord avouM tend to imply the free adA-nntages 
of all production for each and every member of the commtmity. But, ns Ave see 
it today realistically. Communism means the concentration of all poAA'cr and 
hence the benefits of all production in a small group of ruthless individuals. 

The most potent AA’eapon that aa’c in the medical profession po.sse.ss against 
Socialism, the forerunner of Communism, is our relations AA’ith our patients, 
AAith those Avho haA'c entrusted their welfare and their lives in our hands. It is 
AA’ith our patients that we may build the strongest possible bulAA’nrk against 
bureaucratic medicine and avc must never forget that a patient aa’Iio feels in his 
heart resentment against Ids doctor is a potential recniit in the army of those 
who AA'ould foist bureaucratic medicine upon us. 

In our relationship AAath patients aa’c must scrupulously avoid the stigma of 
the unnecessary operation. My colleague. Dr. Richard W. Te Linde, President 
of the American Gynecological Association, has recently chosen this topic for 
an address before an audience of gynecologists in realization of the dangers and 
the damage which can result to the profession ns a AA’hoIe from reckless and ill- 
considered surgical procedures. Safeguards against criticism on this score are 
the co-operation of a competent internist in planning any major surgical pro¬ 
cedure, strict adherence to the Golden Rule, and the conscience of the operating 
surgeon. 


We must use extreme care in communications to the press and popular peri¬ 
odicals in the hasty and ill-advised premature publication of matters pertaining 
to medicine, especially in offering to the public undue hope that a “cure” has 
nally been discovered for any pathological condition, no matter what it may 
e. So very, very often subsequent studies have shoAvn that the results claimed 
fall so far short of the promises held out and that many individuals Avill suffer 
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great disappointment and will harbor resentment against the whole medical 
profession for extending hope which cannot be realized. 

Expenses of a protracted illness are always a threat to any family, but es¬ 
pecially to those of low income. The gro^rth of many hospitalization plans and 
the recognition of this danger by big business, manufacturers and by labor 
unions in insuring their workers so that they may have adequate hospital care 
are most encouraging factors in our fight to preserve medicine as it is today. 

Now, a brief look at the future of Urology. We must so perfect our diagnostic 
methods, our treatment and our surgical techmques to such a degree that our 
conscientious medical colleagues, the umpires, so to speak, in the necessity for 
specialized treatment for their patients, must be satisfied that their patients, 
when in their opinion the necessity arises, are safest in our hands both from a 
diagnostic and from a therapeutic standpoint. Our diagnostic measures have 
been today developed to such a high degree that it is inconceivable that men 
not thoroughly trained in Urology would trespass in our field. In the surgery of 
the genito-urinary tract there may be some overlapping of interest with the 
general surgeon and particularly with the plastic surgeon, but this, of course, 
occurs in other surgical specialties. But it is my firm conviction that these 
minor differences will always be settled between individuals and in various 
clinics with the ultimate interest of the patient always at heart. 

Interesting statistics and very encouraging ones from the standpoint of the 
importance of Urology in the field of Medicine as a whole have been furnished 
me by friends at the Mayo Clinic. Of the total number of registrations at this 
Clinic in 1953, 28 per cent were seen by consultants of the Section on Urology. 
In'other words, in the judgment of the physicians who first saw these patients, 
who presented various types of diagnostic problems, expert urological advice 
was deemed necessary in slightly over one-quarter because of evidences of 
disease of the genito-urinary tract or to eliminate such a possibility. 

Therefore we m the specialty of Urology should certainly look to the future 
in the firm belief that our field will always hold an essential place in diagnosis 
and in therapy and that its progress, through research studies both from the 
experimental laboratory and from the field of clinical investigation, will steadily 
continue. We must continue to keep ourselves thoroughly conversant with all 
advances in our particular field and with the problems of Medicine in general 
and never forget that our most potent weapon against bureaucmtic medicine 
will always be the doctor-patient relationship. 
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ION-BINDING PROPERTIES OP ELBCTROPHORETICALLY HOMO¬ 
GENEOUS MUCOPROTEINS OP URINE IN NORMAL SUBJECTS 
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Calcium is a component of 90 per cent of all primaiy urinary calculi and, alone 
or with magnesium, comprises the greater portion of the total cation content of 
such stones (Colby; Prien and Frondcl; WArdlaw). Recent studies of the mecha¬ 
nisms of biologic calcification (Baker, Rcaven and Sawj'er; Howard; Boyd and 
Neuman) have suggested the possibilitj’' that calcigerous urinary calculi may 
ori^ate in the presence of a chondroitin sulfate (Rubin and Howard) or other 
ion-binding mucopolysaccharides (Meyer). These substrates or “target sub¬ 
stances” may not only pron'do the architcctom'c Iramcwork of calculi, but may 
determine the nature of their crystalline structure by '‘e.\lracling” specific 
components of urine from solution. 

A method has been described for recovering the biocolloids of urine by a 
combination of dialysis, ultmfiltration, and perevaporation (Boyce, Garvey and 
Norfleet; Boyd and Neuman). The lyoplulized dry weights of the total colloids 
thus recovered have been found to average 0.0902 gm. per 24 hours of urinary 
excretion for the normal adult, and 0.496 gm. per 24 hours for patients with 
calculous disease. In every one of 17 patients with calcigerous renal stones the 
total urinary colloids were 3 to 13 times greater than the average normal. Only 
42 to 52 mg. of these biocolloids excreted in normal urine and only 86 to 312 mg. 
of the biocolloids excreted by patients with calculous disease were found to be 
soluble in a veronal buffer of ionic strength 0.1 and pH 8.0. Electrophoretic 
studies of these soluble components at pH 8.6 and 4.5 demonstrated the presence 
of all the electrophoretically separable proteins present in normal scrum. In 
addition, there were present in the soluble biocolloids of normal urine small 
amounts of two components (fc-1 and fc-2) with mobilities greater than albumin 
at pH 8.6, and a complex polysaccharide which was immobile at pH 8.6 and 
insoluble at pH 4.5 (Boyce, Garvey and Norfleet; Rigas and Heller). A muco- 
protein which comprised a considerable portion of the alpha globulin boundaries 
of normal urine at pH 8.6 was found to retain a negative charge at pH 4.5. A 
mucoprotein recovered from the urine of patients with calculous disease was 
foTOd to have a significantly different mobility from the mucoprotein of normal 
urine at pH 8.6 and at pH 4.5, with a tendency to spontaneous precipitation at 
the latter pH (Boyce, Garvey and Norfleet). 

Further studies with the fractions of the urinary biocolloids which are insoluble 
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in 0.1 molar veronal buffer at pH 8.6 have demonstrated the presence of another 
mucoprotein which retains a negative charge over the pH range of 4.5 to 12. In 
both normal individuals and in patients vdth calculous disease, therefore, the 
urine contains at least two colloidal components which retain their net negative 
charges (migrate toward the anode) in buffer systems throughout the entire pH 
range of urine. It is the purpose of this report to present data relative to some of 
the ion-binding properties of these mucoproteins of urine. 


METHODS 


Isolation of urinary biocolloids. The subjects for this study were 14 normal 
individuals and 17 patients with renal calculi containing calcium phosphate, 
calcium oxalate, or both. These patients were selected over a period of 20 months 
and were demonstrated to have renal calculi of increasing size and to be free of 
signs or sjnnptoms of actively progressive urinary infection at the time of the 
study. Seventy-two hour urine specimens were collected from each subject and 
the total biocolloids recovered by the previously described method. All pH de¬ 
terminations and studies of conductivity and electrophoretic migration were 
made by previously described techniques. Each 24 hour colloidal residue was 
extracted three times mth ten voliunes of veronal buffer, pH 8.6, ionic strength 
0.1, and the pooled extracts from each subject were then concentrated by per- 
evaporation or pressure dialysis to a volume of 15 ml. They were then dialyzed 
for 72 hours against 500 ml of basal salt solution, the solution being changed 
every 24 hours. These salt-soluble components of the urinary colloids were desig¬ 
nated fraction I. 

The residue from the veronal extraction was suspended in 10 volumes of 0.1 
molar veronal buffer w'hich had been adjusted to pH 12.3 wdth 6 normal sodium 
hydroxide. This suspension was dialyzed first against distilled water and then 
against an acetate buffer of pH 4.5, ionic strength 0.1 (Miller), until conductivity 
studies and pH determinations indicated equilibrium. A precipitate comprising 
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Fig. 1. Method of fractionation of urinary biocolloids. Quantity of each fraction is 
expressed as milligrams of Ij-ophilized dry material per 24 hours of urinary excretion. 
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45 to 50 per cent of the original material separated from solution during this 
dialysis, and was removed by centrifugation. The supernatant from the total 72 
hour specimen of each subject was concentrated by pressure dialysis against basal 
salt solution to a volume of 15 ml. This soluble material has been designated as 
fraction II, and the precipitate as fraction III (fig. 1). Traction III is composed 
largely of a polymerized form of fraction II, plus a small quantitj’- of material 
not yet completely identified. All steps in the above procedures were carried out 
in the cold room at 2 to 5 C. 

Incubation in calcifying and noncalcifijing solutions. Incubating solutions of 
the type utilized by' Shorr, Goldenberg and others for in vitro studies of the up¬ 
take of calcium by cartilage were prepared from the stock solutions described by 
Sobel. The basal noncalcifying solution contained 5 m/Eq. of potassium chloride, 
70 m/Eq. of sodium chloride, and 20 m/Eq. of sodium bicarbonate per liter. Ten 
mg. per 100 ml. of calcium as calcium chloride and 5 mg. of inorganic phosphorus 
per 100 ml. as NajHPOj-KaHiPOi buffer of pH 7.4 were added for the calcifying 
solution (table 1). The incubating solutions were prepared by adding the in¬ 
organic phosphate to the basal solution, bubbling carbon dioxide through the 
solution until the pH was lowered to G.3, and adding the calcium chloride. The 
pH was then adjusted to 7.3-7.4 by swirling the wide mouthed flasks or bubbling 
air through the mixture to remove the excess carbon dioxide. 

Fraction I from each subject was divided into aliquots of 5 ml. and each was 
placed in dialyzer tubing 1.89 cm. in diameter which was doubly tied to form a 
container of this capacity. Each of the samples was placed in a wide mouthed 
conical flask of 1 liter capacity. Five hundred ml. of basal salt solution was added 
to one flask, and similar quantities of calcifying solution with phosphate and of 
calcifying solution without phosphate were added to each of the other flasks. 
Stoppers containing two stopcocks, one of which extended to a point just above 


Table 1. Calcium binding properties of urinary hioeoltoids at pH 7.4 incubating solution 
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the solution, were inserted into each flask and sealed with paraffin. The flasks 
were thoroughly aerated with a mixture containing 5 per cent carbon dioxide and 
95 per cent oxygen, the stopcocks were closed, and the flasks were stored at a 
temperature of 22 C, Each flask was re-aerated mth the carbon dioxide and 
oxygen mixture at intervals of 48 to 72 hours, and the incubating solutions were 
changed every five to seven days. 

In the first 11 experiments, penicillin (300,000 units), methyl paraben (80 
mg.), and propyl paraben (20 mg.) were added to half of the flasks, to prevent 
the growth of bacteria and molds. Since there was no evidence that these ma¬ 
terials had any effect on the results of the experiments, they were added to all 
subsequent preparations. 

As Marks and Shorr have demonstrated, the concentration of bicarbonate 
used in the calcifying solutions serves as a buffer at pH 7.4 in the presence of 
an overlying atmosphere of 5 per cent carbon dioxide. Frequent checks of the 
pH of the incubating solutions indicated that this was maintained most satis¬ 
factorily throughout these experiments. The pH of the contents of the cellophane 
bags was determined at the beginning and at the end of the experiments. 

Fractions II and III from each of the subjects were incubated in each of these 
solutions in exactly the same manner. 

In addition to incubating the biocolloids in the basal salt solution, a further 
control of each group of experiments was carried out by incubating in calcifying 
solutions both with and without phosphate similar cellophane bags containing, 
respectively, 5 ml. of veronal buffer of pH 8.0, 5 ml. of 0.1 ionic strength phos¬ 
phate buffer of pH 7.4, and 5 ml. of 0.1 molar sodium chloride. Cellophane bags 
containing 5 ml. portions of fractions I and II from 3 normal subjects and from 
5 patients with calculous disease were incubated in basal salt solution plus phos¬ 
phate buffer of pH 7.4, without the addition of any calcium. The insoluble 
residues left after the veronal extraction of 24 hour colloidal residues from 5 
normal subjects were suspended in 5 mi. of basal salt solution, placed in cello¬ 
phane bags, and incubated in the calcifying solution with phosphate. 

Analysis for colloid precipitation and inorganic crystal formation. The flasks 
were stored at 22 C for 42 days. Any adherence of a precipitate to the walls of 
the cellophane bag was classified as “precipitation”, and recorded in gradations 
from 0 to 4 plus. The bags were opened to form a sheet of cellophane, and any 
free precipitate was collected for microscopic study and chemical analysis. The 
presence of any crystals within this precipitate was recorded as “crystallization, 
and graded from 0 to 4 plus. The free precipitate was then taken up in 1 to 3 
ml, of a 10 per cent solution of hydrochloric acid and qualitatively analyzed for 
calcium and phosphate. 

The cellophane sheets were washed in running distilled water and stained for 
phosphatic salts of calcium by Von Kossa’s technique (Lillie). The presence of 
calcium was demonstrated by mounting a portion of the cellophane sheets on 
microscopic slides under water. Buffered ammonium oxalate reagent was allowed 
to run in under one edge of the cover glass, while water was drawn out with a 
piece of filter paper from the other edge. The presence of calcium was demon- 
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^^Fig. 5. Mucoprotein precipitation and calcium phosphate crystal formation following 
incubation of fractions I and II biocolloids from urine of normal subjects as compared with 
similar fractions from patients with calculous disease. Experiments were conducted simul- 
taneousjy utilizing sanie stock solutions to prepare incubating solutions. Incubation period 
was 4/ days. A, after incubation in a calcifying solution wdtli phosphate. B, after incuba¬ 
tion in a calcifying solution without phosphate. C, after incubation in basal salt solution. 

days. Crystals were not usually observed ou microscopic examination of this 
precipitate, which was so tenaciously adherent to the cellophane that the latter 
could be washed and stained with no apparent loss of the material. 

Crystals appeared as a free precipitate in the dependent portions of the cello¬ 
phane bags, and were mixed with some organic precipitate. The ciystalline 
material rarely appeared before the fourteenth day, but continued to increase in 
quantity throughout the remainder of the experiment. Similar experiments pro- 
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longed for 150 days have shown a slow but progressive inercase in the quantity of 
crystalline precipitate. Chemical analysis indicated these crystals to be composed 
of calcium and phosphate. 

The larger amount of precipitation and crystallization obseiwed in calculous 
disease urine probably results from tlio fact that such urine contains a greater 
amount of this mucoprotcin than docs normal urine. 

The fraction 11 preparations incubated in calcifying solutions without phos¬ 
phate produced a tenacious white precipitate on the inner surface of the cello¬ 
phane, but no ciystallization occurred. Similar preparations, incubated in a 
basal salt solution containing phosphate but no calcium, showed neither precipi¬ 
tation nor crystallization. 

Figure 5 shows typical mcamplcs of tlic fraction I and fraction II preparations 
after 42 days of incubation. 

All of the organic precipitates (fraction I from calculous urine and fraction II 
from normal and calculous urine) gave a mixture of orthochromasia and meta- 
chromasia with toluidino blue, and a positive McManus-Hotchkiss test. 

Fraction III. Both fraction III and the insoluble residue from the initial 
veronal buffer Kstraotion were insoluble in all of tbe incubating solutions. No 
crystallization was detected in cither of these colloidal residues after incubation 
in any of the solutions. Since these residues arc composed almost entirely of the 
polymerized form of fraction II, it would appear that formation of crystals is 
facilitated only in the presence of the dcpol 3 Tnorizcd form of the mucoprotcin. 

DISCUSSION 

It should be noted that certain errors ore inherent in the methods utilized 
for obtaining the absolute values of the urinnrj' proteins showm in the table of 
figure 1. The quantity of these proteins in fraction I was determined by first 
obtaining the lyophilizcd dry weights of the total urinary colloids in 24 hour 
specimens from 5 normal subjects and from 17 patients with calculous disease. 
After extraction by veronal buffer the residue was again lyophilizcd and weighed, 
and the difference in weights was taken ns the value for the soluble portion, 
fraction I. The values for the individual components of this fraction were de¬ 
termined by platumetry of the projected electrophoretic patterns after the 
method of Longsworth, and the value for each component was expressed as a 
percentage of the total. The immobile complex polysaccharide thus contributed 
to the dry weights of the colloids taken up in veronal buffer but was not included 
in the planimetrio studies, since an undetermined portion of this boundary w’as 
composed of the epsilon “salt-protein” boundary which normally occurs in this 
position. The figure of 17 mg. per 24 hours is greater than the true value for 
a umin in normal urine, not only because of this “poly.sacoharide error” but 
also because a large portion of fc-2 remains included within the area of the al- 
umin boundary. Furthermore, only 90-95 per cent of the refractive gradient 
w ich represents the concentration of each individual protein in the final pattern 
IS made up of that specific component, the remaining 5-10 per cent being com¬ 
pose of the immediately adjacent components, thus the planimetric separation 
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of each fraction is somewhat arbitrary (Engel and Catchpole; Reiner, Fenichel 
and Stern). Nevertheless, the table in figure 1 gives an indication of the relative 
quantities of these components in normal urine and in urine from patients with 
calculous disease. 


The above experiments introduce problems concerning membrane equilibrium, 
concerning “salting out” effects of variable ion concentrations on protein mix¬ 
tures, and concerning the Hofmeister effect of anions on substances which have a 
tendency to gel—all imponderable factors. The results do not permit unequivocal 
conclusions as to the role of all, or any one, of these calcium-binding muco- 
proteins in the origin or development of calcigerous stones. Neither do they 
establish the mechanism of stone formation to be a recapitulation of the steps 
illustrated in these experiments—^ion-binding, precipitation, and ciystallization. 
Speculation is aroused, however, as to the identity of the urinary mucoproteins 
and about the factors which may influence their production and activation to a 
calcium-binding form. 

Identity of the urinary muco-proteins. The mucoprotein found in fraction I of 
normal urine has an electrophoretic mobility at pH 8.6 and pH 4.5 identical with 
that of Winzler’s MP-2 derived from serum. This component along with the 
other proteins found in serum is therefore most probably a product of glomerular 
filtration. The component fc-1 was identified as a mucoprotein by Rigas and 
Heller. The only components detectable in these experiments with mobilities 
greater than albumin at pH 8.6 w'ere fc-1 and fc-2. The latter may be identical 
with the mucoprotein of urine isolated by Tamm and Horsfall. 

The mucoprotein present in fraction I of calculous disease urine has a mobility 
slightly less than the mucoprotein of normal urine at pH 8.6, and is isoelectric 
at pH 4.5 (Boyce, Garvey and Norfleet). Tliis material w^as identified as a muco¬ 
protein by recovering that portion of it which was precipitated on dialysis to pH 
4.5, resuspending the precipitate in veronal buffer of pH 8.6, and subsequently 
isolating this component from the electrophoretic cell. It was identified as a 
calcium binding substance by incubating the isolated mucoprotein in calcif 3 dng 
solution in the manner described vide ante. Whether this material is a structural 
modification of the mucoprotein found in normal serum and urine or whether it 
is derived from some other source—epithelial secretions, for example—remains 
unknown at present. 

.It should be noted that the failure to demonstrate fc-1, fc-2 and the muco¬ 


protein MP-2 in calculous disease urine is no evidence that these components are 
absent in these patients, but only that they are not increased in the same pro¬ 
portion as the other soluble proteins. All the schlieren diagrams were obtained 


from approximately 1-1.5 per cent protein solutions; thus the individual patterns 
(figs. 2 and 3) haim little quantitative relationship to the total proteins per 24 
hours of urinary excretion. A 6 to 24 hour collection from patients wdth calculous 
disease was sufficient to give the one per cent urinary protein solutions utilized 
in the electrophoretic studies. If the small components fc-1, fc-2 and MP-2 had 
been present in the same concentrations as they are in normal urine, they coul 


not have been detected in such a small quantity of urine. 
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It is most likely that fraction I from normal urine and from patients uith 
calculous disease includes all of those biocolloids which arrive in the urine by 
way of glomerular filtration. The epithelial secretions may contribute to this 
fraction those components not recognizable ns constituents of the scrum, namely, 
fc-1, fc-2, the complex polysaccliaride which is immobile at pH 8.0, and the alpha 
mucoproteins of calculous disease urine. On the other hand, nromucoid (fractions 
11 and III) in the form in which it is recovered is insoluble in 0.1 molar buffers 
throughout the pH range of 4.5 to 8.0 and in molar sodium chloride. Hence it is 
most certainly a secretory product of the epithelial cells lining the collecting 
portion of the urinary tract. This includes not onlj' the transitional epithelium 
of the lower urinary tract, renal pelvis and calyces, but also the epithelium of the 
collecting tubules since the latter have a similar embryonic origin, similar his¬ 
tologic and histochemical characteristics. They are also the principal sites of 
calcification in nephrocalcinosis. 

Factors which mat/ injlucticc the quaniily or aclivity o/ ■urinary muco-prolcins. 

I. Systemic production of mucoprotein abnormal in quantity, structure, 

or both. 

a. Hyperparathyroidism 

b. Abnormalities of mucopolysaccharide metabolism 

II. Local modification of mucoproteins within the urinary passages. 

a. Substances derived by renal excretion. 

b. Direct eflects of bacterial metabolism or metabolites (mucinaso). 

c. Products of inflammation or repair (epithelial regeneration). 

d. Metabolic alterations of urothelial secretory aclivdty. 

Tlie above outline is a purely speculative attempt to correlate some of the 
phases of mucoprotein metabolism with factors which result in a predisposition 
to formation of urinary calculi. 

The systemic production of mucoprotein implies glomerular filtration as the 
route by which these materials arrive in the urine. The observations of Engel 
indicate that parathormone may result in an enormous increase in mucopoly¬ 
saccharides of serum and urine. The metabolism of mucoproteins is poorly under¬ 
stood, but the monograph by P. A. Levine and the more recent reviews by Karl 
Meyer indicate the diversity of their metabolic functions. In many instances 
they appear to serve an architectonic function, and they are components of the 
secretions from the type of secretory epithelium which lines the ductal systems 
in which human concretions develop. 

Local modification of mucoproteins within the urinary pasisages implies the 
presence of these materials in urine either as a result of glomerular filtration or 
urinary epithelial secretion. Substances derived by renal excretion may influence 
these mucoproteins within the urinary tract. Baker has indicated that para¬ 
thormone may directly influence the mucoproteins of the collecting tubules. 
Hypercaicinuria per se should be considered as a possible stimulus in the increased 
production or activation of urinary ion-binding mucoproteins. Many pathogenic 
strains of bacteria produce mucolytic enzymes which may depolymerize or other- 
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vdse alter the urinary mucoproteins to facilitate the binding of calcium or other 
ions. Any type of secretory epithehal injury usually promotes increased secretoiy 
activity and, by implication, increased production of mucoprotein. It has long 
been recognized that regenerating epithehum is particularly rich in those ma¬ 
terials which stain metachromatically with aqueous toluidine blue (Sylven). 

SUMMARY 

Both normal urine and urine from patients with calculous disease contain at 
least two mucoproteins which retain a negative charge throughout the entire pH 
range of urine. Both of these mucoproteins are markedly increased in the urine 
of patients with calcigerous renal calcuU. Two patients with hyperparathyroidism 
(functioning adenomas) were found to have the highest concentrations of urinary 
mucoproteins of any subjects yet observed. 

One of these mucoproteins, fraction I, is soluble in buffers throughout the pH 
range of urine. As recovered from calculous disease urine it has been demon¬ 
strated to bind calciiun with avidity, forming an insoluble complex. When the 
incubating solution contains phosphate ions, in addition to calcium, a progres¬ 
sive formation of crystalline calcium phosphate follows the appearance of the 
calcium-mucoprotein precipitate. 

The largest single component of the urinary biocoUoids in the normal subjects 
and in patients with calculous disease is a carbohydrate-protein conjugation 
joined by polymer linkage to form a compound of high molecular weight. On 
the basis of the carbohydrate content and the electrophoretic and chemical 
properties, it is suggested that this material may be correctly referred to as 
uromucoid. The pol 3 rmerized form is insoluble in molar sodivun chloride or in 
buffers of pH range 4.5 to 8.6, but the depolymerized uromucoid is highly soluble 
in these solutions. In calcifying solutions the depolymerized uromucoid from 
both normal subjects and from patients with calculous disease has exhibited ion- 
binding properties similar to those of the fraction I mucoprotein obtained from 
the urine of patients with calculous disease. 

Some of the factors which may influence the quantity of urinary mucoproteins 
and their activation to a calcium-binding form have been considered as a back¬ 
ground for future investigation. 
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DEMONSTRATION OF ALTERED TISSUE MUCOPOLYSACCHARIDES 
IN RENAL CALCULUS DISEASE BY SELECTIVE 
STAINING TECHNIQUES 

ROGER BAKER and FRANCISCO SISON 

From the Department of Surgery (Division of Urology), Georgetown University School of 

Medicine, Washington, D. C. 

While various etiologic factors may produce renal calculus disease, the basic 
mechanism involved in any of them is unknoum. Even these etiologic factors 
are poorly understood. In certain patients, local factors as unilateral Proteus 
infection or obstructive uropathy are known to have been responsible for stone 
formation. Most patients ivith these local factors, however, fail to develop calculi. 
Nephrocalcinosis or renal calculi are known to develop as a result of gout or 
hyperparathyroidism. Regardless, many patients with these conditions fail to 
have calculus disease. These are “known” causes for stone formation. In the 
majority of patients wth stones no etiologic factor can be determined. Randall 
and Keyser have stated independently that stone formation is a symptom, not 
a disease. They have elaborated on this thesis by many excellent experimental 
and clinical observations. In essence, they believed that in many patients stone 
formation must be preceded by some fundamental change in the urinary epi¬ 
thelium, renal papiUa or renal tubule before calcification will develop. For ex¬ 
ample, it is extremely difficult for Proteus bacilli injected into the rabbit kidney 
or bladder to produce calculosis unless there has been some previous chemical 
or physical trauma or foreign body insertion. 

Using experimental hyperparathyroidism as a research tool, in previous 
papers' • • we attempted to demonstrate the modus operandi of this one type of 
renal calcification, with the hope that the information obtained would provide 
a clue to the general problem of calculus disease. By carefully quantitating the 
administered total dose of parathormone it was shown that the earliest calcifica¬ 
tion began always in the ground substance or mucopolysaccharide of the renal 
tubule basement membrane. It was demonstrated also that this renal calcification 
was not due entirely to the effect of parathormone in producing hypercalcemia. 
Normal rats given large doses of calcium gluconate or dibasic calcium phosphate, 
and having the same degree of hypercalcemia for the same period of time, faUed 
to develop renal calcification in the ground substance of either the tubule base¬ 
ment membrane or anywhere else in the kidney. These observations supported 
the concept that there must be renal tissue alteration in order for a calcification 
factor to become effective. 

Altering the condition of the renal tubular ground substance by administra- 

This study supported in part by a United States Public Health Service Grant ^-578). 

Read at annual meeting, American Urological Association, New York, N. i •, May ai, 
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tion of anionic dyes, producing renal hyperplasia or administration of desoxy- 
corticosterone acetate (DOCA), resulted in exaggeration or modification of the 
expected degree of renal calcification from a given amount of parathormone. 
This phase of the experiment confirmed the work of Kubin and Howard’ and 
others* - ’ that the state of the mucopolysaccharide determines its degree of 
calcifibility. In conclusion, hyperparathyroidism prodticc.s an alteration in the 
connective tissue ground substance which predisposes this tissue to .secondary 
calcification. This secondary calcification is undoubtedly augmented or accel¬ 
erated by the hypercalcemia produced. 

Certain highly important data to this aspect of the problem of calcification 
in the urinary tract remain to be developed further. It should bo determined 
whether renal calcification other than that produced in hyperparathyroidism, 
also has as a necessary prerequisite for calcification an alteration in connective 
tissue mucopolysaccharide. In addition, no data have been published concerning 
experimental or human renal calcification in which histologic stains have been 
utilized for selective studj' of mucopolysaccharides. 


METHODS 


A. Staining kclmigucs. Research in this area of urolithiasis has been ob¬ 
structed greatly by lack of appropriate technical methods. In the present study a 
variety of histochemical stains were tried and discarded due to nonspcoificity or 
failure of reproducibility. Throe stains were finally selected and used in every 
phase of these experiments, 

1) Von Kossa; The tissue is fixed in 10 per cent formalin, dehydrated and later 
passed through several changes of distilled water. It is next immersed in 5 per 
cent silver nitrate for 10 to GO minutes. In our experience 30 minutes is adequate. 
Next the tissue is washed thoroughly in 2 to 3 changes of distilled water. It is 
then exposed to sunlight for a number of hours. AVc have found that immersing 
the tissue in ordinary photographic developer for a few seconds is a far shorter 
and equally effective procedure. IVhen the tissue turns to dark brown, it is 
then removed from the solution and washed well in distilled water. It is next 
treated for 2 to 3 minutes in a 5 per cent solution of aqueous sodium thiosulfate 
solution. Following another water wash it is counter-stained for 20 to GO seconds 
in a solution of 5 per cent aqueous safranin O. It is next dehydrated in 95 per 
cent and 100 per cent alcohol. The tissue is cleared in xylene and then mounted 
in clarite. 


2) Polysaccharide stain (Hotchkiss): This stain, as described by Hotchkiss’ 
is specific for polysaccharide structures in fixed tissue preparations. It is based 
on the unique properties of the oxidant, periodic acid. Periodic acid attacks 

F-.i,H'®.techcmical studies on the role of acid-mucopoly- 
sacoharides in calcifibility and calcification. Trans, of Macy Conf. on Met. Inter,, 2: 155, 

Patlf "mS’sSO of mucoprotein by parathyroid extract. A. M. A. Arch. 

of F- G.: The effect of dyes on the calcification 

“ » Hntehl-?i n ‘“."‘.'■o- J- Exp. Med., 96: 497, 1953. 

RfriiPfnroo irT fi T*" reactioH resulting in staining of polj'saccharide 

structures in fixed tissue preparations. Arch. Biochem., 16: 131, 1948. 
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polysaccharides, converting them to liigh molecular aldehyde compounds. These 
polyaldehydes are then stained easily with fuchsin-sulfurous acid. High molecu¬ 
lar substances as polysaccharides, hyaluronic acid, mucoproteins, mucins, are 
in adequate amounts to give visible color. 

The method consists in using the routine fixative of 10 per cent formalin for 
24 hours and dehydration. Next immerse gradually to a 70 per cent alcohol 
solution. The tissue is then left for 5 minutes in periodic acid and rinsed with 70 
per cent alcohol. A reducing rinse is used for 5 minutes and following this the 
tissue is again washed in 70 per cent alcohol. Next the tissue is immersed in 
special Schiff’s reagent* for 15 to 45 minutes. It is then washed 2 or 3 times in 
sulfite water. The section is dehydrated and mounted in the usual manner. 

3. Polysaccharide-phosphate* carbonate stain (Sison): The Von Kossa stain 
is ideal for the tissue demonstration of phosphates-carbonates. The muco¬ 
polysaccharide stain adequately demonstrates normal and altered mucopolysac¬ 
charides. Neither of these stains overlaps the other, i.e. they are mutually 
selective and exclusive of each other. In an effort to correlate the changes in 
mucopolysaccharide with the deposition of phosphates-carbonates in renal con¬ 
nective tissue matrix, the following technique has been devised and is now re¬ 
ported for the first time: 

The block of tissue is fixed in 10 per cent formalin, dehydrated and passed 
through several changes of distilled water. It is next immersed in a solution of 
5 per cent silver nitrate for 30 minutes. Following this it is washed well in 2 to 
3 changes of distilled water. It is then immersed in photographic developer for 
a few seconds until the tissue turns to a brown color. After washing well in several 
ehanges of distilled water it is treated for 2 to 3 minutes in a solution of 5 per 
cent aqueous sodium thiosulfate. It is next washed in water and placed in 70 
per cent alcohol. The tissue is then immersed for 5 minutes in periodic acid and 
rinsed with alcohol. Only 5 minutes is required in the reducing rinse, after which 
it is washed again with 70 per cent alcohol. Schiff’s reagent is used for 15 to 45 
minutes. After a final washing of 2 to 3 times in sulfite water, the tissue is de¬ 
hydrated and mounted in the routine manner. 

B. Materials studied by foregoing method. In each part of the following experi¬ 
ments, a sufficient number of rats were used to quantitat^ the stone producing 
effect. In some instances this required only 5 rats per group, while in others, 
significant results were obtained only by using 15 to 30 rats per group. These 
rats were all of the same strain and weighed 150 to 200 gm. each. All experi¬ 
mental animals were divided into two groups, male and female. The rats were 
maintained on a uniform, standard, complete diet. 

1) Quantitation of the parathyroid effect was performed in the following man¬ 
ner: An amount of parathormone was given for a two week period (600 units 
total dosage) which failed to produce calcification. The dose was increased in 
different series of rats, one group receiving 1000 units and another 1700 units. 

2) Oxamide has been known to produce experimental renal calcification since 

* Special Number 3 Sohiff’s reagent obtained from Arthur H. Thomas. 
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1891/ Rats in this series were tube fed various amounts of an aqueous suspension 
of the insoluble oxamide. A daily dose of less than 0.1 pn. oxamido for 2 days 
failed to produce calcification. Subsequent groups received less tlian 0.2 and 
less than 1.0 gm. of o.xamide daily for 5 days. All rats were sacrificed 2 days after 
the last dose of the compound. 

3) Another group of rats was given 1.0 gm. of uric acid daily for 12 days. 

Human materials studied; Three patients having renal calculi or renal calci¬ 
fication were studied. Two of these patients had proven calcium oxalate stones 
and one had a large staghorn calculus proven to be of cystine composition.* 

RESULTS 

The nonnal renal mucopolysaccharide content and pattern i.s presented in 
figure 1. The distribution and intensity of the mucopolysaccharide was uniformly 
constant throughout all normal kidney sections studied. Tlio glomerular tuft 
w'as rich in mucopolysacchaiides. Bowman’s capsule contained an even, regular, 
lineal amount of mucopolj'saccharide. The basement membrane of the renal 
tubules also had an even, constant distribution of this ground substance. The 
surface bolder of the tubule epithelial cells contained as much mucopolysac¬ 
charide as the basement membrane. As judged by its greater intensity of stain¬ 
ing, the brush bolder of the proximal tubule contained moie mucopolysaccharide 
than the basement membrane. 

iV,: Uber die Experimentelle Erzengunpr von Harnsterinen. Wiesbaden: 
J F. Bergmann, 1891. 

* The authors are grateful to Dr, Herbert Goldberg of the faculty of Georgetown Uni¬ 
versity for providing the renal tissue from two of these patients. 
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Fig. 2. Polysaccharide stain demonstrating patchy increase in ground substance of 
renal tubules (arrows) which routinelj’’ precedes ealcihcation produced administration 
of parathormone (500 units). 

By means of the '\^on Kossa, polysaccharide, and the new procedure described 
which simultaneous!}’- combines features of both these stains, it was possible to 
confirm and extend our previous impression that the administration of para¬ 
thormone produces renal calcification in altered mucopolysaccharide of the renal 
tubule basement membrane and other ground substance of the tubule. Calcifica¬ 
tion or alteration of mucopolysaccharides was not observed in the glomeruli. 
In addition, it was detennined that ineffective amounts of parathormone (a 
quantity insufficient to cause calcification) produced marked alterations in the 
normal mucopolysaccharide of the kidney (fig. 2). The general microscopic pic¬ 
ture of these kidneys was a patchy, localized increase in ground substance 
throughout the entire cortical and medullary segments of the tubules. In the 
brush border of the proximal tubules, the ground substance was markedly in¬ 
creased over normal. In this ineffective dose range the alterations involved only 
the basement membrane, but with effective doses of parathonnone, it resulted 
in involvement of the entire tubule epithelium. Subsequent calcification de¬ 
veloped or involved only this altered tubule mucopolysaccharide (fig. 3). 

A total dose of less than 0.2 gm. of oxamide failed to produce calculi or nephro- 
calcinosis, but did produce marked precalcific alterations in tubule ground sub¬ 
stance (fig. 4) characterized as an irregular, patchy increase in mucopolysac¬ 
charide of the tubule epithelium. This involved the basement membrane, surface 
of the cells and frequently the cells themselves contained polysaccharide staining 
material. Some of this material was observed in the lumen of the tubules. These 
changes were noted to occur in small groups of tubules, particularly at the cortico- 
medullary junction. Increased amounts of oxamide caused the production of 
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Fig. 3. Administration of 1000 units of parathormone has produced ncphromleinosis. 
Sison stain demon.stratinf; patchy increase in tubule mucnpolysnccliaridc and deposiUon 
of calcification within matrix (arrows). Glomeruli arc uuiuvolvcd in pioccss. 




S'- ' 


Fig. 4. Prccalcific phaBC of oxamidc administration demonstrating patchy increase in 
tubule mucopolysaccharide by Hotchkiss stain. 

calcificatioa to appear mainly within the himen of the tvibules, but some was 
confined to the basement membrane or the tubule cells themselves but only in 
areas of altered ground substance (fig. 5). Most rats that developed calcification 
had stones in the renal pelvis or bladder and some had gross hematuria. One 
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Fig. 5; Calcific phase of oxamide administration simultaneously demonstrating, by 
Sison stain, calculi within lumen of numerous tubules and its deposition within altered 
mucopoh’saccharide. 



Fig. 6. Demonstration of irregular alteration in tubule mucopol 3 'saccharide produced 
bj' uric acid (arrows). No crj'stals in this section. 

calculus was adherent to a renal papilla. The glomeruli were uninvolved vith re¬ 
gard to ground substance changes or calcification. 

Most rats given large amounts of uric acid failed to produce uric acid cr3'^stals 
or stones. All rats, however, had similar alteration of tubule mucopolj'saccharide 
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tprhr,';;,;; «; ’^’''"F f‘'"‘-'""i"g stngliom cystine calculus stained bv Hotchkiss 

MarkpH • demonstrates cystine crystals adherent to papilla and in some tubules, 

poithplt’™ ® mucopolysaccharide (arrows) which appears beneath 

natchv inpi-p ip*in%”t.^?"''’ kidney tliat does not contain cystine crystals demonstrating 
teria^ within tubule li'me'n""“'“'’° ^’®““'''‘"‘^“ (arrons) and polysaccharide staining ma¬ 


ns tliat observed in the parathormone and oxamide experiments. There was a 
patchy irregular increase in mucopoly.saccharide throughout the entire cortical 
an medullary parts of the renal tubules. The glomeruli wore in no way affected. 
All changes were in the foim of increased ground substance with regard to both 
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Fig. 8. A, human kidnej’’ containing calcium oxalate calculus adherent to papilla. Sison 
stain simultaneouslj' demonstrating attached stone and irregular increase in tubule muco¬ 
polysaccharide. B, section of kidney shown in A stained by Sison technique. Stone demon¬ 
strable in renal tubule. Note patchy increase in renal tubule ground substance in those 
tubules not containing calculus (arrows). Glomeruli contain normal quantity and distri¬ 
bution of mucopolj^saccharide. 

intensity and distribution. At the dose level of uric acid used, the ground sub¬ 
stance alterations were unpredictable. In certain sections the alterations of 
mucopolysaccharide were so great that it was difficult to determine precisely 
in what area of the renal tubule the3'’ began. In other sections onl}'' the basement 
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mcrabvanc had inoicasccl mucopolysaccharide. In still others, the basement 
membrane ground substance and also the ground substance on the surface of 
the epithelial celts " oro involved in the process. Some sections revealed tlic entire 
renal tubule epithelium, which included the cell as well a.s the cell .surface muco¬ 
polysaccharide and ba.scment membrane ground substance, to be diffusely in¬ 
volved with increased ground substance. Many tubules demonstrated marked 
cellular destruction with desquamation and casta within the lumen (fig. G). 
Scattered clusters of tubules were packed with red blood cells. All uric acid 
crystals wore deposited in va.st clumps only in tubules having marked changes 
in intensity and distribution of grouwl .substance. 

Hwnan sections studied. Cystine calcidus: Figure 7 demonstrates the e.strcrae 
alterations in distribution and intcn.sity of mucopolysaceharide in this human 
kidney containing a large staghorn cystine calculus. Thi.s consisted of diffuse 
changes of the tubules, many of which were completely destroyed. The altera¬ 
tions were always on the .side of an irregular increase, rather than decrease, of 
ground substance in the basement membrane, the epithelial cells and the ground 
substance of the surface of the tubule epithelium. Tliis was a generalized increase 
in staining intensity and distribution rather than the patchy typo of alterations 
observed in the e.'ipcrimental studies. In no section.s were the glomeruli involved 
in these changes. 

Calcium oxalate; The alterations of ground substance in these kidneys are 
demonstrated in figure 8. As in the previous patient with cystine c.alculi, the 
two kidneys studied revealed a ditTusc increase in mucopoly.sacchnride of the 
renal tubules. Specifically, it consisted of an increase of the staining intensity 
and distribution of the mucopoly.sacclmridc in the basement membrane of the 
tubules. In many area.s it also involved the epithelial cells and their surface 
ground substance. In no sections was there any detectable difference in either 
distribution or intensity of ground substance of the glomeruli. 

DISCUSSION 

Using specific staining techniques it has been possible to determine that the 
normal distribution of mucopolysaccharide in the kidnej' is regular and of 
constant intensity and distribution in the glomerular tuft, Bouman’s capsule, 
basement membrane and surface of the tubule epithelium. The administration of 
an amount of parathormone that failed to produce calcification (ineffective 
amount) caused a significant, marked, alteration in renal tubule mucopolysac¬ 
charide. Tins change was characterized by a patchy increase in tubule ground 
substance while the glomerular pattern remained unchanged. Use of the Sison 
stew revealed that increasing the amount of parathormone administered caused 
e deposition of calcification to be localized only in the altered and increased 
tubule ground substance. A’q calcification developed in the glomeruli. As no other 
proceduK or compound was performed or administered to these rats, it would be 
reasonable to conclude that the parathormone first produced the observed pre- 
ca 01 c lena giound substance alterations and thereby specifically prepared 
lese geographical tubule sites for the calcification that subsequently developed. 
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Lack of this prerequisite alteration of renal tubular ground substance necessary 
for calcification offers a reasonable explanation for the failure in previous experi¬ 
ments- to produce nephrocalcinosis in rats during the same time period solely 
by causing hypercalcemia. 

'V^filile Ebstein demonstrated in 1891 that oxamide selectively produces renal 
calcification, it has not been proven previously whether or not this calcification 
involves connective tissue, glomerulus or renal tubules. Based on the sections 
studied, it would be unwise to state that calcification appeared first in the base¬ 
ment membrane. The data now presented do indicate, however, that oxamide 
produces marked alterations in intensitj’^ and distribution of ground substance of 
onlj-- the renal tubules. Tubule calcification involved these areas. The adminis¬ 
tration of an amount of oxamide that failed to produce calcification resulted in 
these same qualitative tubular changes but were quantitativelj’- less marked in 
degree. Oxamide did not alter the ground substance or produce calcification in 
the glomeruli. 

It was determined that bj'’ the method used that the development of uric 
acid crystals in the kidney was unpredictable. Regardless of whether or not 
cr^’-stals were produced, uric acid was extremely toxic to the tubules. Scattered 
clusters of tubules showed a patch}”- increase in renal tubule ground substance 
which involved one or all of the following: basement membrane, surface ground 
substance of the tubule epithelium or tubule epithelial cells. Again, renal tubule 
mucopolysaccharide changes preceded the appearance of crystal aggregates in 
or among the tubules. In no instance was the glomerular ground substance 
altered in quantity or distribution. The results obtained by these experiments 
appear to indicate that renal tubule ground substance alterations definitely pre¬ 
ceded the appearance of crystals. It would also tend to exclude the possibility 
that the development of cr}”stals and calculi in the renal tubules is responsible 
for the tubular changes demonstrated. 

While there was no obseiwed sex difference in ground substance alteration in 
these experiments, the number of rats used in each group was occasionally too 
small to pennit valid statistical analysis of this aspect of the problem. 

Studying renal tissue from patients with calcium oxalate and cystine calculi, 
the alterations in renal ground substance, as determined by specific staining tech- 
ifiques, were comparable to those observed in the three methods used to produce 
experimental renal calcification. In general, there was a marked increase m 
tubule mucopolysaccharides. This involved the basement membrane, often the 
tubule cells,dhemseb'es and usually the surface ground substance of the epithelial 
cells. In no instance was there any evidence of altered ground substance or 
calcification in the glomenili. These changes were the same regardless of type of 
calculus produced. 

In the experimental study and preliminaiy human report now presented, 
renal calcification or calculi is entirely a tubule disease. There is no evidence 
that the glomeruli are involved in any manner in this condition. Altered tubule 
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mucopolysaccharide precedes the development of cxporimontal renal calcification. 
Subsequent calcification is deposited only in these areas of altered ^ound sub¬ 
stance. As it is probably impossible to obtain sections of human kidneys that 
will eventually undergo calcification, it is not possible to determine at this time 
whether in the human the changes in tubule ground substance are the cause or 
the result of the urine supersaturated with a particular crystal still in solution, 
or crystals or stones within the tubules. Experimental renal calcification as 
produced by three different methods supports the previous view. An ineffective 
amount of parathormone, oxamide or uric acid failed to produce renal calcifica¬ 
tion, crystals or stones. Yet these tluee compounds produced selective tubule 
mucopolysaccharide alterations which were identical in kind, but of less degree, 
as observed when effective amounts of these compounds were given. Keyser 
and Randall have independently stated that renal stone formation is not a 
disease but a symptom. It is probabl 3 ' valid at this time to extend this observa¬ 
tion and state that renal stone formation is a symptom of specificallj’ altered 
tubule ground substance. 

The ground substance of renal connective tissue is organized as a highly 
polymerized carbohydrate-protein complex. This state of organization of ground 
substance is extremely plastic.* "While the tissue mucopolj'saccharide is considered 
as insoluble, depolymerization can result in a breakdown to smaller, more soluble 
residues as mucoprotein.* These experiments indicate that there are precalcifio 
alterations of mucopolysaccharide. This was shown by utilization of the polj'sac- 
charide stain of Hotchkiss which is based on the unique properties of periodic 
acid. It should be stressed that periodic acid is not specific for a particular poly¬ 
saccharide, but demonstrates equally well mucoprotcins, hyaluronic acid, 
mucins, and related high molecular polyaldehydes. It is quite probable that 
the altered polysaccharide observed in these experiments and in the human kid¬ 
neys studied, are not normal but are breakdown or depolymerized tissue muco¬ 
polysaccharides which have similar characteristics when combined with periodic 
acid. While the demonstration of polysaccharide by the Hotchkiss stain is crude 
from the quantitative and qualitative standpoint, it does demonstrate altera¬ 
tions from the normal pattern of intensity and distribution of renal mucopoly¬ 
saccharides. The changes in renal tubule ground substance presented in this paper 
appear to be intimately associated with calcification or stone formation. All 
changes in renal ground substance, however, are probably not specific for sub¬ 
sequent calcification. Undoubtedly diseases such as glomerulonephritis, most 
cases of pyelonephritis and many other conditions unassociated with renal 
calcification will produce a change in renal ground substance. 

Calcium becomes concentrated in connective tissue in both ionic and protein- 


^atchpole, H. R.: The organization of ground subatance and basement 
significance in tissue injuries, disease and growth. Am. J. Anat., 85: 

glycoproteins in mice bearing transplantable 
tumors. Proc. Sec. Exp. Biol & Med., 76:221, 1950. 
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bound states. The connective tissue matrix has a negative charge^'* and calcifi¬ 
cation results iu an interaction of the calcium or other electrolytes with the 
anionic mucopolysaccharide of the renal tubule connective tissue. The three 
methods described of producing experimental renal calcification or stone forma¬ 
tion resulted in altered mucopolysaccharide of the tubule. Use of a combination 
of Von Kossa and pol 3 ’-saccharide stains has permitted; specific locaUzation of 
calcification in this altered mucopolysaccharide. 

Engeh® has demonstrated that depolymerization of ground substance leads 
to the formation of soluble mucoprotein fractions. He has reported an increase 
in the urinaiy excretion of the mucoprotein virus—^hemagglutination—^inhibit¬ 
ing factor under these conditions. We have observed that in experimental and 
human renal calcification in which the tubule mucopolysaccharides are pre- 
smnably depolymerized, that there are frequent polysaccharide staining casts 
within the lumen of the tubules, confirming Engel’s observation relative to the 
solubilit}’' of these fractions. The tubule cells frequently contain mucopolysac¬ 
charide. On the other hand, the glomerular ground substance remains unaltered 
or pol 3 Tnerized in experimental and human renal calcification, and as a conse¬ 
quence mucopolysaccharide staining material has not been observed within 
Bowman’s capsule. In pilot experiments it has been possible to demonstrate an 
increase in serum mucoprotein (V^inzler method) in patients vdth renal calculi. 
This will be reported in a later paper. 

It would appear that at least two factors are necessaiy for development of 
certain t 3 ’pes of renal calculi or nephrocalcinosis: first, a preparatory alteration 
of renal tubule ground substance of a specific type and maintained for an un¬ 
known duration of time; second, a constantly available supply of bindable cal¬ 
cium. ^Miller® and Sobel” have demonstrated that calcification depends not only 
on the presence of bindable calcium, but if phosphate is not present, no calcifica¬ 
tion occurs. Calcification requires the simultaneous presence of both ions. Rubm 
and Howard^ have proposed that the mucopolysaccharide may effect its action 
by a C 3 ^cle of calcium binding followed b 3 ’’ dissociation and recombination vith 
phosphate. 


CONCLUSIONS 

Experimental renal calcification or stone formation has been produced by 
parathormone, oxamide and uric acid. The associated changes in renal ground 
substance have been studied b 3 ^ mucopol 3 ’-saccharide, Von Kossa and a combina¬ 
tion of these two stains. An amount of each of these compounds which failed to 
produce calcification or stone formation within the rat kidney, produced a 
patch 3 ' increase in tubule mucopolysaccharide which was identical in kind, but 
not degree, as when an effective calcif 3 ring amount of these compounds was 
administered. Crystals or calcification subsequently was deposited onb’’ in these 

Engel, M. B., Joseph, K. It. and Catchpole, H. R.: Experimental studies in the cdn- 
fication and dissolution of bone cartilage. Paper read before Chicago Rheumatism oo }» 

October 28, 1953. , , , ^ c *«cfprnl 

“ Sobel, A. E., Goldfarb, A. R. and Kramer, R.; II. Role of “local factor” of viosteroi 

in the pathogenesis of rickets due to beryllium. J. Biol. Chem., 108; 39o, 193.3. 
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areas. It would appear, therefore, that the changes or alterations obsen'ed in 
renal tubule mucopolysaccharides were not due to tubule injurj'' produced bj’ 
crystals or stones in the tubules, but rather the renal tubular ground substance 
alterations necessary for subsequent calcification. 

A study of the renal ground substance in two patients with calcium oxalate 
stones and one patient with cystine stones, also revealed a marked alteration and 
increase in tubule mucopolj'saccharide which was similar to that observed in the 
experimental study. 

In neither the c.xperimental production of renal calculus disease nor in the 
patients studied were the glomenili involved by alterations in connective tissue 
ground substance or uith calcification. Itcna! calculus disease is apparently 
entirely a tubule process. 

A new stain is described for the simultaneous identification of renal calcifica¬ 
tion and ground substance. 

It is a pleasure to acknowledge the technical assistance of Miss Lucy Fang. 
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MODIFICATION OF XJHINARY SURFACE TENSION BY ORAL GLU¬ 
CURONIC ACID: ITS APPLICATION IN PROPHYLAXIS OF 

URINARY CALCL'LI 

HARRISON C. HARLIN and LEON WIESEL 
From the Departments of Urology and Medicine, The Brooklyn Hospital, Brooklyn, N. Y. 

TLe problem of recurrent renal calculi remains one of the most important ia 
Urolog}’’ despite the momentous strides of the past few years. Higgins, Flocks and 
Suby have done much to emphasize and popularize the importance of dietary and 
urinarj’’ pH regulation in the prevention of recurrent calculi. Shorr and Marshall 
have presented what appears to be the answer to the major part of the distressing 
problem of stone formation in alkaline mine with a resistant urea-splitting 
infection, b}’’ utilizing a combination of low phosphorous diet and aluminum gel. 
Butt proposed the effect of parenteraU 3 '’ administered hyaluronidase on the ex¬ 
cretion of protective urinaiy colloids. Prien obtained the precise constituents of 
urinarj’’ calculi through x-ra 3 ’’ diffraction and polarized light transmission. These 
authors are among those who have bestowed on us the measures for clinical 
control and the stimulus for further investigations into the problems of urinary 
calculus formation and proph 3 daxis. 

Despite these various approaches many patients who have been reUeved of 
calculi, spontaneousl 3 ' or surgicaU 3 ’’, continue to be intermittentl 3 ’’ distressed by 
recurrences. When urinary obstruction exists, with or without infection, or when 
there is a marked excess in the cr 3 ^stalloid elements of the urine, these recurrences 
are understandable. It is the individual who passes a calculus and who on investi¬ 
gation is found to have an obviously normal urinary tract, without infection and 
without obvious metabolic d 3 ’^sfunction, who presents a puzzling situation. This 
t 3 T)e of person, without a special diet or specific treatment, may go for years 
without forming another calculus. On the other hand, there ma 3 ’’ be a recurrence 
in a year, a month or even sooner. 

We obtained some insight into this problem while inv^estigating the identity of 
the end product in the urine of parenterally injected h 3 ’^aluronidase. It is known 
that the subcutaneous administration of hyaluronidase produces depolymeriza- 
tion of hyaluronic acid. How such depolymerization affects the surface tension of 
urine secreted b 3 ’^ the kidneys at a distance was rather perplexing. Certainly 
large molecules of h 3 ’^aluronic acid (hi. W. approximately 500,000) would not 
pass the glomerular wall (capillary), and there is ample evidence that hyaluron¬ 
idase is rapidl 3 ’- inactivated by the proteins of the blood stream. We, therefore, 
postulated that only highly depo^merized fractions of hyaluronic acid could 
enter the circulation and reach the glomerular filtrate in appreciable concentra¬ 
tion. One of the end products of depolymenzation of hyaluronic acid is glucuronic 
acid and this is available in the pure state as a s 3 Tithetic chemical substance 

Read at annual meeting, American Urological Association, New York, N. Y., May 31, 
1954. 
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marketed as glucuronolactono.* It rvas decided to study the effects of this sub¬ 
stance on the surface tension of the urine of patients known to have formed renal 
calculi; it appeared reasonable to evaluate! the effects of one of the end products 
of depoljrmerization of hyaluronic acid in view of the previously demonstrated 
effect of the subcutaneous administration of hyaluronidase. 

In order to obtain a control group for determination of the surface tension 
levels in the urine of a normal individual, 1200 samples of urine from 100 non¬ 
pregnant patients who gave no history of gallbladder disease, liver disease or 
urinary calculus disease were examined. The results were as follows: 


Surface Ttnalon in Byncs/an. 

1 Number o! 'Dcloe Spedmens 

1 Per cent ol Tol»i 

63-65 

144 

12 


872 

72.7 

6!)-n 

160 

13.3 

72-73 i 

24 

2 


The urinary surface tension levels of 25 patients with history of renal calculi 
disclosed the following: 


Surface Tension in Dynca/cm. 

Number of Urine Spectmena 

Per cent of Tots! 

63-65 

40 

s 

66-6S 

110 

22 

69-71 

230 

46 

72-73 

120 

24 


Glucuronolactone was given orally 4 times a day to the 25 stone-forming 
patients and serial specimens of the urine were examined. The effects were as 
follows; 


1) Eight patients who originally had surface tension values ranging between 
66 dynes/cm. and 69 dynes/cm. showed no significant changes in these determi¬ 
nations. 

2) One patient whose base-line determinations averaged 69.5 dynes/cm. re¬ 
sponded to medication by a persistent elevation to 72 dynes/cm. 

3) Three patients whose surface tensions ranged between 69 dynes/cm. and 
1 dynes/cm. developed an initial fall in surface tension but returned to essen¬ 
tially the level recorded before medication. 

4) ^o patients in the 69 dynes/cm. to 71 dynes/em. group had a persistent 
fall of 1.5 dynes/cm. to 2 dynes/cm. 

5) Eleven patients whose base-line determinations were in the 70 dynes/em. 

tL aa responded by maintaining surface tension levels within 

the 66 dynes/cm. to 69 dynes/cm. grouping, some of the determinations being 
recorded at 62 dynes/cm. 

It IS evident from these above determinations that we are able to lower the 
^ •^Glucuronolactone supplied for this investigation by the Corn Products Refining Co., 
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surface tension values of urine to a normal range in a large percentage of cases by 
the oral ad min istration of glucuronolactone. The medication has its greatest 
effect in those instances in which the urinary surface tension levels were initially 
persistently elevated (70 djmes/cm. to 73 dymes/cm.). It would therefore seem 
probable that the beneficial effects attributed to the subcutaneous injection of 
hyaluronidase result from the presence of glucuronic acid in the urine, causing 
colloidal changes with ensuing alterations in urinary surface tension. 

The significance of these findings is manifest. Generally speaking, unless there 
is a marked excess in the ci 3 ''stalloid element of the urine, our findings indicate 
that active stone formation does not take place in the presence of urine having 
normal surface tension levels (sustained 66 djmes/cm. to 69 dynes/cm.). Hence, 
the administration of glucuronolactone would not seem indicated in these 
instances. When the minary surface tension has been within normal range (66 
djmes/cm. to 69 dynes/cm.) we have not been able to materially lower it vnth the 
present dosage of glucuronolactone. When, however, there is a sustained elevation 
(70 dynes/cm. to 73 d 3 Ties/cm.) every effort should be made to effect a reduction. 
We feel that, at present, the agent of choice to accomplish this is glucuronolac¬ 
tone. While hyaluronidase may have a similar effect in selected instances, this 
substance tends to lose its effectiveness over a period of time because of the 
formation of antih 5 ’'aluronidase. 

We wish to emphasize that we do not advocate the administration of this 
product (glucuronolactone) to all patients in an effort to further lower the 
incidence of recurrent renal calculi. Rather each individual must be carefully 
studied for his special needs. An exacting plan must be formulated whereby the 
fluid intake, vitamin needs, urinarj’- pH regulation and dietar}' management 
meet the particular requirements. In addition frequent determinations should be 
made of the surface tension levels of the urine. Occasional fluctuations are not 
considered significant but when a sustained elevation (70dynes/cm. to 73 d 5 Ties/ 
cm.) becomes manifest glucuronolactone should be given. Thereafter, at varying 
intervals the medication should be discontinued and resultant surface tension 
levels observed. As long as normal levels (65-69 dynes/cm.) are maintained no 
further glucuronolactone is indicated, but its use shoiild be resumed if a sustained 
elevation recurs. This plan is in accordance with the idea that the factors (aside 
from obstruction and infection) concerned with calculus formation are not 
constant in an individual but rather inconstant and vacillating. Aside from 
cr 3 ’'stalloid concentration in the urine, the surface tension value of the unne 
appears to be a readily accessible index of these changes. Our patients are in¬ 
structed in the use of the urotensiometer (Revici) so that they are able to record 
their own urinarj’’ surface tension values twice daily. This daily record makes 
any significant change apparent. The evaluation of the effectiveness of this 
regimen can onlj’’ be made after foUow-up of these and other patients over a 
protracted period. 

Before concluding, it might be well to note that the lowest urinary surface 
tension values we have encountered (55 dynes/cm.) have been in pregnant pa¬ 
tients and in jaundiced patients. Low readings have been encountered also m 
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Addison’s disease. Certain infections tend to lower while others tend to elevate 
surface tension. Stress, ACTH or cortisone administration and Cushing’s syn¬ 
drome are associated with urines of high surface tension. The significance of 
these changes is not fully understood but a knowledge of their causes may well 
hold many of the ansrvers of calculus formation. 

SUMIIARY AND CONCLUSIONS 

Our findings indicate that, unless there is a marked excess in the crystalloid 
element of the urine, active stone formation does not take place in urine having 
normal surface tension values. 

Patients with a past or present history of urinary’ calculi generally have higher 
urinary surface tension levels than patients without this history. 

MTien urinary surface tension levels have been elevated we have been able to 
bring these values down to normal levels in a high percentage of cases by oral 
administration of glucuronolactone. 

In the prophylaxis of urinary calculi an exacting plan must be formulated 
whereby the fluid intake, vitamin needs, urinary pH regulation and dietary 
management meet the individual needs. In addition the patient is instnicted 
in the use of the Rcvici urotensiometer so that ho is capable of recording urinary 
surface tension levels twice daily. Since these levels appear to be an inde.x of the 
inconstant and vacillating factors (aside from obstruction, infection) associated 
with calculus formation, significant changes may be managed accordingly. 

We feel that, at present, the agent of choice to lower urinary surface tension 
from elevated levels is glucuronolactone. 

80 Hanson Place, Brooklyn 17, N. Y. 
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STUDY OF THE URINARY SURFACE TENSION AND PROTECTIVE 
COLLOIDS IN UROLITHIASIS; USE OF THE 
REVICI UROTENSIOMETER 

ROBERT A. RAVICH and ABRAHAM RAVICH 
From the Instiiute of Applied Biology, Brooklyn, N. Y. 

Several years ago, we made a preliminary clinical study of the surface tension 
of urine in a large number of urological cases. The surface tension values of the 
urine of all patients seen in an active urological ofBce were routinely determined 
by utilizing a simple glass capillary pipette with a scale that permitted direct 
readings in dynes per centimeter. Our experience with this urotensiometer de¬ 
signed b}’^ Revici^ hidicated that the surface tension of urine could be determined 
accurately in a matter of a few seconds by means of an inexpensive instrument 
that was as easy to use as the ordinary clinical thermometer. 

In the light of recent developments in studies on the fundamental mecha¬ 
nisms involved in renal stone production, the availability of a simple device that 
can be used to determine the surface tension of urine is a matter of wide inter¬ 
est. The applicability of this particular test to the field of Urology was suggested 
by the work of Butt, Hauser and Seifter. Since 1950, these authors have pub¬ 
lished a series of articles'^'*'’ emphasizing the role of protective urinary colloids 
in the treatment and prevention of renal lithiasis. They have suggested that 
the urinary colloids prevent the precipitation and agglomeration of the crystal¬ 
loid elements which exist in the urine in concentrations far exceeding their sol¬ 
ubility in water. Their studies of this protective role of the colloids have opened 
up a new and potentially important medical approach to the prevention and 
treatment of urinary calculi. 

Butt’s experiences in the South Pacific during World War II, and in West 
Florida, which is an endemic stone area, indicated that colloid particles observed 


Accepted for publication October 13,1953. _ _ . 

‘ Revici, E.: Surface tension of urine and a new instrument for its direct measurement. 
To be published. _ _ .. .. . 

* Butt, A. J.: Influence of protective urinarj’’ colloids in prevention of renal litniasis. 

Preliminary report. J. Florida M. A., 37: 711, 1951. _ • , • • t tt 1 

’ Butt, A. J.: Role of protective urinary colloids in prevention of renal lithiasis. J. Uroi., 
67: 450, 1952. . „ .j • 

* Butt, A. J. and Hauser, E. A.: The importance of protective urinary colloids in t 

prevention and treatment of kidney stones. Science, 115: 308, 1952. . 

® Butt, A. J. and Hauser, E. A.: Urinary colloids in prevention of kidney stone format 
N. Eng. J. Med., 246: 604,1952. . . . _ 

“ Butt, A. J., Hauser, E. A., Seifter, J. and Perry, J. Q.: Renal lithiasis: A new co p 
concerning etiology, prevention and treatment. South M. J., 46:381,1952. . . 

7 Butt, A. J., Hauser, E. A. and Seifter, J.: Medical^ management of renal “thiasis. in¬ 
creasing the protective urinary colloids with hyaluronidase. Calif. Med., 76: IZb, 

« Butt, A. J., Hauser, E. A. and Seifter,/.: Renal lithiasis: its treatment and prevention 
by increasing the protective urinary colloids with hyaluronidase.] J.M.A. Georgia, • > 

® Butt, A. J., Seifter, J. and Hauser, E. A.: Effect of hyaluronidase on Protective urinary 
colloids and its significance in treatment of renal lithiasis. New Orleans Med. « 

Butt,^A.'J., Hauser, E. A. and Seifter, J.: Effect of hyaluronidase on urine and its 
possible significance in renal lithiasis. J. A. M. A., IBO: 1096, 1952. 
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in urine by means of the ultramicroscopc were somehow related to tlie phenom¬ 
enon of stone formation.^'» He found that the number of colloid particles was 
higher in the urine of Negroes than of whites, higher in the urine of women than 
of men, and also was increased during pregnancy. Those findings seemed to cor¬ 
relate with the knowledge that calculus disease is relatively rare among Ne¬ 
groes,"’ is less common among females than males''’ * and is very rare in preg¬ 
nant women,*’-’' in spite of the stasis and inflammation that are common in 
pregnancy. 

Hauser has investigated the problem by means of various refined techniques 
employed by colloid chemists. These include studies of the surface tension of 
the urine, utilizing the pendant drop method," determination of the electrical 
charge of the colloid particles by electrophoresis, and examination of the evap¬ 
orated urine smear by means of the “Ultropak” microscope.*’ ‘ Tlicse studies 
have indicated that surface active hydrophilic colloids may prevent the growth 
and agglomeration of inorganic crystalline material which might otherwise pre¬ 
cipitate from the supersaturated state to form calculi in the urinary tract. 

Butt and his associates’’ ’•*“ have reported on the treatment of recurrent 
stone formers with repeated injections of hyaluronidasc. Their results indicate 
that the treatment is effective in raising the level of colloid activity and in pre¬ 
venting stone formation. Snifter suggested that the subcutaneous administration 
of the enzyme hyaluronidasc acted upon the collagen substrate to release hy- 
aluronates or hyaluronic acid in increased quantities in the urine.*' The hy- 
aluronate forms colloidal micelles which act as a dispersing agent in the urine, 
inhibiting the new formation or further growth of stones. 

The theory that an imbalance between colloid and ciystalloid components of 
the urine plays an important role in stone formation, first suggested by Ebstein 
in 1884,” is certainly an intriguing one that deserves and is receiving serious 
consideration and study, particularly by urologists. The techniques that have 
been employed by Butt, Hauser and Seiftcr to investigate the problem and to 
establish effective dosage schedules for the treatment of calculus disease are 
highly complex and cumbersome, and are not well adapted for routine clinical 
use. Progress along this line is seriously limited because of the lack of a suitable 
method of determining the effects of various therapeutic procedures upon the 
urinary colloids. 


” Y‘;''’*1'’‘’*?**’,Y’.* Occurrence of renal caleuli and their possible relation to diet ns illus¬ 
trated in South Afriean Negro. J. A. M. A., 109:857,1937, 

Coplan, M. M.: Study of geographic incidence of urolithiasis with 
consideration of etiological factors. J. Urol., 23: 477,1930. 

agemfniwi'thrc^p calculus_associnted wHh pregnancy. A consideration of man- 

cat“o°°of pr'4 Jna ■ ' W. L. and Perry, J. A.: Some urological compli- 

» Prather' r' p** epregnancy. Tr. Am. Gyncc. Soc., 64:33, 1929. 
pregnmcy.^lJr§-. Sid^Cutam Erv!: 38: 

J. Phyf Chem-!; WoT^ 

Behandlung der Harnsteine. Wiesbaden: J. F. Bergmnnn, 
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The possibility that the Revici urotensiometer might facilitate studies of the 
role of protective colloids in the prevention and treatment of renal lithiasis led 
one of us (R. A. R.) to study the relationship between the surface tension of 
urine, as determined by this instrument, with the number of colloids observed 
per field by means of the ultramicroscope.*® A close, although not a precise quan¬ 
titative relationship was found to exist. Urine having a high concentration of 
colloids had low surface tension, and urines -with a low concentration of colloids 
generally had a high surface tension. 

To the colloid chemist,®® two of the most important basic physical effects of 
surface active agents are: 1) their effect in sharply lowering the surface tension, 
and 2) their solubiUzing effect upon normally insoluble substances. The former 
effect is related to the strong interface adsorption of individual surface acting 
ions or molecules, while the latter effect depends upon the presence of colloidal 
micelles formed by the spontaneous association of the surface active ions or 
molecules. The micelles exist in thermodynamically stable equiUbrium with the 
simple ions or molecules. Most authors agree that the pure surface effects are 
due to the unassociated ions or molecules, and that any factor which affects 
micelle formation in the bulk will also affect the availability of molecules or ions 
for surface film formation. Very possibly, the colloidal particles or micelles 
visuahzed under the ultramicroscope begin to form in large amounts only when 
a definite, relatively narrow concentration range is reached. 

The surface tension and solubilizing effects of colloidal micelles are closely 
related, although the correlation is not a simple quantitative one. Consequently 
the surface tension can be utilized as a means of determining the relative con¬ 
centration of protective colloids within the urine. The surface tension will be 
low when the concentration of colloids and of the unassociated surface active 
ions or molecules is high. Conversely, the surface tension will be high when the 
concentration of colloidal micelles and of the surface active ions or molecules is 
low. 

Several different methods exist for the determination of surface tension. Most 
of them involve the use of intricate instruments and techniques and the solu¬ 
tion of involved formulae. In the dynamic methods, the time factor seriously 
influences the determinations. Thus they are not well adapted for measuring 
the surface tension of highly complex physiological solutions fike urine, in which 
the different molecules redistribute themselves between the surface and bulk of 
the solution at varying rates. Relatively static methods such as the capillary 
method, largely obviate this difficulty. The capillary method which is the^ sim¬ 
plest, appears to be the most useful and accurate for purposes of clinica 
analyses. 

The urotensiometer designed by Revici* consists of a straight glass capillary 
tube, measuring approximately 150 mm. in length. The outside diameter of t e 

Ravich, R. A.: Relationship of colloids to the surface tension of urine. Science, 117, 

20 Schwartz, A. M. and Perry, J. W.: Surface Active Agents. The>r Chemistry and Tech 
nology. New York: Interscience, 1949. 
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tube is 5-6 mm. and the bore diameter is appro.ximately 0.5 mm. The tube is 
calibrated to permit direct reading in dynes/cm. of the surface tension of a liquid 
having a specific gra%dty of 1.015 (corresponding to the average specific gravity 
of urine). The ma-ximum error for urines with specific gravities covering the 
clinically observed range (1.002 — 1.032) is ±1 dyne/cm. 

In order to determine the surface tension of a urine specimen, the tip of the 
Eevici urotensiometer is introduced into the bulk of the specimen and a column 
of urine, uninterrupted by air bubbles, is drawn up to the top line of the scale 
by gentle mouth suction. The tip of the tube is withdrawn from the specimen 
and the fall of the column of urine is observed in the vertically hold tube. The 
first point at which the fall of the top of the column stops or the rate of descent 
is distinctly slowed is read as the surface tension of the specimen. This point 
(Pi) is reached within less than five seconds. Thereafter, the column will resume 
its descent, reaching a second point (P.), at which it is interrupted or slowed 
after 30-10 seconds. The column will resume its fall and will finally reach a final 
point of equilibrium (Pi), after about 15-20 minutes. For routine purposes, we 
have considered the first point (Pi) as representing the surface tension of a spec¬ 
imen. Readings are made directly from the scale in dynes/cm. without any 
calculations being required. 

The series herein presented includes data on afternoon urine specimens from 
519 wliite patients, of whom 330 were males and 189 females. All the female 
urines were catheterized specimens. These have been divided into seven sep¬ 
arate groups for purposes of comparison of the data: 

Growp I: Patients with calculus disease of kidney or ureter existing at the 
time of the urine examination; 

Group II: Patients with a history of calculus disease prior to the examination 
of the urine, but free of evidence of calculus at the time of the study; 

Group III: Patients with roentgenographic and cysloscopic evidence of uro¬ 
stasis due to obstruction but without existing or prior calculus disease; 

Group IV: Patients with active inflammation of the urinary tract, e.g. pyelitis, 
pyelonephritis, cystitis, trigonitis; 

Group V: A miscellaneous group of patients, many of whom had vague symp¬ 
tomatology without any objective evidence of organic disease involving the 
urinarj' tract; 

Group VI: Patients with benign or malignant neoplasms in some part of the 
urinary tract; 

Group VII: Male patients with prostatism. 

The total number of cases and the number of males and females included in 
each group are shown in table 1. 

The surface tension values found varied between 73 and 56 dynes/cm. The 
average surface tension for the entire series was 67 dynes/cm. Average values 
for the two sexes differed somewhat, being higher in all groups among females. 

The average surface tension values were highest for the groups with existing 
calculus disease and urostasis. Those with a past history of calculus, and with 
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Table 1 


Group 

Condition 

Number of 
Cases 

i 

i 

Males 

Females | 

Average Sur¬ 
face Tension 
Dynes/Cm. 

I 

Calculus 

59 


17 

68 

II 

History of calculus 

94 


49 

67 

III 1 

Urostasis 

57 

23 

34 

68 

IV 

Inflammation 

47 

11 

36 

67 

V 

Miscellaneous 

122 

82 

40 

66 

VI 

Neoplasm 

38 

25 

13 

66 

VII 

Prostatism 

102 

102 

— 

66 

Total. 

519 

330 

1 

189 

67 


inflammation had average values that were slightly lower. Average surface ten¬ 
sion values were lowest in the control miscellaneous group with nonurological 
conditions, those with neoplasms of the urinar}’- tract, and with prostatic dis¬ 
ease (table 1). These findings appear to confirm those of Butt, Hauser and 
Seifter, who found decreased colloidal concentrations and higher surface tension 
values in individuals with calculus disease, and among groups having a relatively 
greater susceptibility to stone formation. 

There are a great many controllable and uncontrollable factors which may 
influence surface tension values. Diet and fluid intake do not seem to influence 
it, whereas changes do appear to be related to the time of day. The surface 
tension changes in the hourly urine specimens of a healthy thirty year old 
man on a standard hourly intake of food and liquid show a wave-like rise and 
fall in surface tension values, with the highest values between 1-7 a.m. and the 
lowest between 3-9 p.m. The present studies were based on urine specimens 
voided between 1 and 5 p.m., and are therefore somewhat lower than would be 
found using morning specimens. 

Various disease conditions influence the surface tension. The normal individ¬ 
ual shows a relative lability in his excretion of surface active substances in the 
urine, with values tending to fluctuate over ranges of 6-8 dynes/cm. at various 
times during the day and on successive days, as measured by the urotensiom- 
eter. Various abnormal metabolic, hormonal or disease conditions tend to re¬ 
duce this lability of excretion of surface active agents. In chronic diseases such 



Fig. 1. Changes in surface tension of hourly urine specimens in a healthy 30 year old 
man on standard hourly intake of food and water. 
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as cancer,®' tuberculosis® and scbizophrema,” liigli or lorv airface tension values 
may be maintained in a narrow range over long periods of time, a finding which 
has been termed “isostalacturia”®* 

It is of interest to note that the group with urostasis showed average surface 
tension values approximating those found among patients with calculus disease. 
The possibility exists that tlie observed reduction in surface active agents in¬ 
dicated by the high surface tension values in cases with urostasis accounts for 
the relationship of urostasis to stone formation recognized almost thirty years 
ago by one of us (A. R.).®'’ 

Butt, Seifter and Hauser, noting as we have that surface active or protective 
colloids are reduced in the presence of urinary infection, have related this to 
the action of bacterial hyaluronidase upon the hyaluronate in the urine. Whereas 
testicular hyaluronidase depolymerizes hyaluronate, bacterial hyaluronidase 
causes degradation of the hyaluronate present in the urine thereby removing 
protective colloid, raising the surface tension and so enhancing the possibility of 
stone formation.® 

We are currently studying the influence of various agents upon the excretion 
of surface active substances in the urine, as indicated by serial surface tension 
analyses using the Rovici urotensiometer. This simple laboratory device can 
greatly facilitate studies of the role of surface active, protective, dispersing and 
solubilizing colloids in the prevention and treatment of renal lithiasis. It can be 
of use in guiding the therapy of individual patients in whom it is desirable to 
maintain a high level of excretion of surface active substances in the urine in 
order to reduce the tendency to stone formation. 

SUMMAUY AND CONCLUSIONS 

The work of Butt, Hauser and Seifter has focused attention upon the role of 
surface active colloids in inhibiting the precipitation and agglomeration of in¬ 
organic matter in the urine, and preventing the formation of renal lithiasis. 
Studies concerning this intriguing new approach to the problem of stone forma¬ 
tion are limited by the complo.'dties of available methods for determination of 
urinary colloids and the surface tension of the urine. 

The urotensiometer designed by Revici provides a simple, ine.xpensive in¬ 
strument capable of giving accurate surface tension values for a complex phys¬ 
iological solution like urine within a few seconds. Readings are made directly 
in dynes/cm. and surface tension determinations can therefore be a routine 

Hevici, E. and Ravich, R. A.: To be published. 

” Revici, E. and Warner, A. H.: To be published. 

” La Burt, H. A. and Revici, E.: Some observations on a new approach to the biological 
aspect of ineatal diseases. Abstract in tbirteentb Annual Report of Creodmoor State Hos¬ 
pital, 1948. * 

*1 -^^ersberg, D. and Singer, M.: Oberliachcnapannungsstudien. I. Mitteilung. Ztschr. 
F. d. Ges. Exper. Med., 46:466,1925. ts & 

Record^\*24* 600 ^926^^^^ obstruction as etiological factor in renal calculus. Med. J. and 

« a.: Critical study of ureteral calculi, J. Urol., 29:171,1933. 

Butt, A. J., Hauser, E. A. and Seifter, J.: Exhibit at convention of American Medical 
Association, New York City, 1953. 
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laboratory or oflSce procedure. The method is no more difficult than reading a 
clinical thermometer, and can be carried out by lay people after a few minutes 
of instruction. 

Studies have shown that average surface tension values were higher among 
patients with calculus disease and urostasis than among those with other uro¬ 
logical conditions and a miscellaneous group of cases with various nonurological 
complaints. The findings suggest that the Revici urotensiometer can be useful 
in guiding therapeutic measures aimed at maintaining a high level of excretion 
of surface active substances in the urine in patients in w'hom it is necessary to 
reduce the tendency to stone formation. 

We are indebted to Emanuel Revici, M.D. for permission to use the experi¬ 
mental model of the urotensiometer, and to Mr. Emil Davidson of Clay-Adams 
Co. for technical advice. 

101 Lafayette Ave., Brooklyn 17, N. Y. 
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LOW PROTEIN DIET IN THE MANAGEMENT OF RECURRENT 
URIC ACID STONES 

MOETON BOGASH and EGBERT M. DOWBEN 

From Ihe Departments of Medicine and Urology, Hospital of the University of Pennsylvania, 
Philadelphia, Pa^ 

Concretions of uric acid amount to about six per eent of urinary traet stones.' 
Management in these eases includes alkalinization of the urine, great fluid in¬ 
take and a low purine diet. These measures are aimed at enhancing the relative 
solubility of uric acid in the urine and limiting the total quantity which must 
be excreted. This treatment often is not successful in preventing recurrences of 
stones. 

The recognized antecedents of urinary uric acid arc the purines."' ’ Uric acid 
excretion rises and falls concomitantly with the increase and decrease of purines 
in an otherwise normal and controlled diet. Recent metabolic studies utilizing 
isotope tracer techniques demonstrate a considerable endogenous sj'nthesis of 
purines from a variety of ingested nitrogen compounds. These endogenous 
purines give rise to uric acid. Unlike other mammals which oxidize uric acid 
to allantoin, man must eliminate uric acid in the urine. It seemed to us that a 
further diminution of uric acid in the urine might occur if the total nitrogenous 
intake were restricted than if purines alone were withheld. If this was so, a low 
protein diet rather than a low purine diet would ho indicated in patients with 
stones. 

METHODS 

The subjects for this study were 10 patients with histories of multiple epi¬ 
sodes of urate stones. All were male. They ranged in age from 37 to 70 years. 
Seven subjects had gouty arthritis. Kidney function was good in all patients 
but one, G. S. One patient, M. Gd., was given probenecid for 1 week during the 
course of dietary restriction, and received phenylbutazone during the off diet 
study period. After baseline determinations of serum uric acid, urinary uric 
acid concentration, 24 hour uric acid excretion and urine pH were obtained, 
the subjects were placed on a diet containing only 30-40 gm. Irigh quality pro¬ 
tein but adequate in calories to maintain weight. Four subjects had been on a 
low-purine diet at the time of the baseline studies. The chemieal determinations 
were repeated at intervals during the study period and at its conclusion. Creat¬ 
inine determinations were performed on the 24 hour urines to check the ade¬ 
quacy of collection. The period of protein restriction ranged from 3 weeks to 7 
months. One case was allowed a period of ordinary diet and then placed on pro¬ 
tein restriction again. Another case was followed after cessation of protein 
restriction. 


Accepted for publication May 21,1954. 

' Prien, E. L.; Studies in urolithiasis. J rT-~i 
’ Bishop, C. and Talbott, J. H.: Uric i 
ence upon it of physiological, pathologi. 
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* Christman, A. A.: Purine and pyrimidine 
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Table 1 


Subj. 

Age 


Serum, 
Uric Acid 

Urine 

pH 

Concentr. 
uric acid 

24 hour 
uric acid 




mg. per cent 


mg. f er cent 

mg. 

J. B. 

47 

Baseline* 

8.6 

5.S 

76 

1,277 



On diet 3 wka. 


7.0 

54 

777 

T. B. 

42 

Baseline* 

6.9 

5.0 

69 

666 

1 


On diet 3 wks. 


5.9 

14 

365 

H. G. 

i 

37 

Baseline* 

7.3 

7.6 

64 

874 



On diet 7 mos. 

6.0 

7.0 

27 

542 



Off diet 2 mos. 

5.9 

7.0 

34 

723 


1 

i 

On diet 7 mos. 1 

1 

6.1 i 

7.3 

i 

16 : 

415 

M. Gd. 

46 1 

i 

Baseline* 

i 

9.4 1 

i 

5.5 I 

55 

880 



On diet 3 mos. 

7.6 

6.5 

36 

700 

i 

1 

Off diet 1 mo. 

7.2 

5.7 

44 

1 

1,180 

M. Gr. 

43 

Baseline 

6.1 

5.0 

34 

584 



On diet 4 mos. 

5.4 

5.5 

31 

446 

J. M. 1 

44 

Baseline 

! 5.8 

6.6 

62 

779 


i 

On diet 2 mos. 

} 5.0 

6.0 

1 22 

538 

C. N. 

70 ' 

Baseline 

i 7.4 

6.5 

55 

811 

1 

j 

On diet 4 mos. 

1 

6.5 

38 

656 

G. S. 

51 

Baseline 

1 

1 8.8 

6.0 

26 

198 



On diet 5 wks. 

! 

6.0 

30 

154 

N. T. i 

53 

Baseline 

7.2 

5.5 

80 

944 



On diet 3 mos. 

5.8 

6.0 

21 

410 

F. W. 

58 

Baseline 

7.3 

5.2 

45 

734 



On diet 2 mos. 

4.9 

6.8 

23 

536 


* On low purine diet at time ol baseline studies. 


Uric acid was determined by an adaptation of the Brown modification of the 
Folin method."* The Jaffe reaction was used to determine creatinine.® 


RESULTS 

The results of the study are summarized in table 1. The average baseline 
uric acid excretion of our subjects was 775 mg./24 hours as compared with 
values of 300 to 600 mg./24 hours in normal adults.® Seven of the 10 subjects 
had a concentration of uric acid in the urine greater than 50 mg. per cent in 


*■ Brown, H.; The determination of uric acid in human blood. J. Biol. Chem., 168; 601, 

^^^s^onsnes, R. W. and Taussky, H. H.: On the colorimetric determination of creatinine 
by the Jaffe reaction. J. Biol. Chem., 168: 581. 1945. nnter 

0 Siven, V. 0.: Sur Kenntnis der Harnsiiurebiidung im Menschhchen Organismus 
physiologischen Verhaltnissen. Skand. Arch. Physiol., 11: 123, 1901. 
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contrast to one of 12 nongouty subjects studied l)y Tnlliott.'' After protein re¬ 
striction tlio average uric acid excretion was 512 mg./24 hours, an average 
decrease of 2G3 mg./2-l hours. Tlie concentration of urinary uric acid fell an 
average of 29.3 mg. per cent and all but one subject now excreted less than 50 
mg. per cent. Bight of 10 subjects were found to have an elevated blood uric 
acid (normal limit = G.3 mg. per cent). 

After the period of protein restriction, two subjects were poimitted a demand 
diet (no protein restriction). The level of uric acid excretion became elevated. 
A depression was again observed in one subject whorctunicd to protein restriction. 

There were recurrences of uric acid stones in 2 eases, H. G. and Ivl. Gd., dur¬ 
ing the study period. In the first case this occurred during the period of demand 
diet, and in the second case after one week of treatment with probenecid. 


mscossioN 


The composition of the diet is a determinant of the magnitude of purine 
formation and the excretion of the metabolic end product, uric acid. Protein 
foods contribute to urate production in part by their content of preformed pu¬ 
rines but more significantly by providing nitrogen sources for the si’iithcsis of 
purines within the organism. In our cases, a highly significant decline in urate 
excretion has occurred on dietary protein restriction. This diminution in urate 
excretion occurred in four patients who had already been on a purine restricted 
diet at the inception of the study. These rcstdfs are in agreement with the find¬ 
ings of a 200 to 300 mg./24 hour decline in urate excretion on protein restriction 
by Gutman and Yu’ in gouty patients. While a diet containing one gram pro¬ 
tein per kilogram body weight is optimal for growth, development and general 
well-being, a diet containing 0.2 gram high quality protein per kilogram body 
weight will not result in a nutritional deficiency of protein.’ 

Eight of 10 cases had an elevated scrum uric acid level and all subjects ex¬ 
cept the one with marked renal impairment eliminated an abnormally large 
amount of uric acid in the urine at the start of the study. A determination of 
24 hour urinary uric acid may be of diagnostic help when \iric acid stone is 
suspected. 

The administration of uricosuric agents such as probenecid results in an 
increase of urate excretion in the urine."’ Not infrequently urate stones are pre¬ 
cipitated at the stait of such courses of treatment. This happened in one of our 
patients. Restriction of protein prior to treatment with uricosuric agents may 
lessen the likelihood of stone formation. 

Prophylactic management in cases of uric acid stones iscomple.x and not en- 
tiiely successful."- u The usefulness of alkalinizing the urine and increasing 


’ J- Gout. New York: Oxford University Press, 1943, 

13- Tt'-l* S52’ ^ ” and \u, T. F.: Current principies of management in gout. Am. J. Med., 


mg in Nutrition. Ncu York; Reinhold Publiah- 

Pr.^A^ Am’:A' ^ ' F’’®™o>nid as uricosuric agent in chronic gouty arthritis. 


'^^Thv'u'- ■ ■ .asis. J. Urol., 62: 40, 1949 

America, 32: mio, 1U4S. ' uith urinary c.alculi. Med. Cl. N. 
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fluid intake is well recognized. The salts of uric acid which are formed in alka¬ 
line urine are more soluljle than the free acid and tend to remain in super¬ 
saturated solution.'® However, the common alkalinizing agents do not main¬ 
tain a consistently alkaline urine over all 24 hours. Whereas the overall fluid 
intake ma}"- be large there still may be periods when the hourly urine volume 
is so small that the solubility of uric acid is exceeded. These considerations may 
help explain failures. A low protein diet employed as an adjunct to alkaliniza- 
tion and hj'^dration should result in improved management of patients suffering 
from uric acid stones. 


SUMMARY 

A diet low in protein resulted in a significant decrease in urinary urate ex¬ 
cretion in ten patients Avho had recurrent uric acid stones. Elevation of semm 
uric acid in eight patients and of urinaiy uric acid levels in nine patients was 
found before dietaiy restriction. A low protein diet providing 30-40 grams of 
protein daity is recommended as an adjunct to alkalinization and hydration in 
management of uric acid stones. 

We are indebted to the staff of the chemistiy division, William Pepper 
Laboratory of Clinical Medicine, for assistance with the chemical determinations. 

Haskins, H. D.: The uric acid solvent power of urine after administration of piperazin, 
Ij'sidin, lithium carbonate, and other alkalies. Arch. Int. IMed., 17: 405, 1916. 
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THE VE>s'OUS JUNCriOX OE THE GLOMEIIUIAH ARTERY 
ARMA^DO THAnUCCO ani. IIAINAXDO mAUQULK 

I rom PoUdlnico Uirar, Duenos Aires, Wgcntina 

In 1951 v.e dcstni)ccl a glomerular anatomy different to the one nhich nas 
known up until then 

The moulds made with latex permitted the disscdion of the glomciulus 
much more oasilj than with aiij othei rdhng substnue, and fiom that studj 
we drew the following conclusions Ihe renal glomenihis is not leally a capillarj 
network interposed between two arterial \cssels, but it is only a bent mtonal 
\essel ha\ing, in it& external angle, several e\aginations of different bliapcs 
and sizes, keeping thcicfoie the integritj of the arterial vessel thioiigliout its 
whole extension This concoptioii, to our helicf, greatly fav ors the mterpictation 
of the renal phjsiologj and of maiij a pilhological state too, that would be 
veij diffidilt to explain thiough the ancient concepts of glomenilai constitution 

(fig 1) 

In this work, we aie inteiestcd to show the anatoniu conslitution of the 
artciial portion that goes from the glomcnilus to the diaiiingc veins It might 
seem unimportant to devote our attention to so small a poitioii of the iciial 
aitenal system, but wo are convinced that such a )ioitioii is, peihaps, the most 
impoitaiit lonal sanguineous part from the physiological iiiinao point of view 
We also believe that the alterations m this part of the icnal tiienlntoiT system 
may pioduce pathological modifications of vital impoitame in the efTcitivc 
y leldmg of the oigan 

In the conclusions drawn from oui later woik, wo have also scon that the 
blood may, under certain ciieumst inccs, (low freely along the artco, without 
passing through the glomenilai loops, hut though we can, with such comept, 
explain the deviation of the saiiguiiicoiis flood, with no need of passing thiough 
the glomciulus, we still meet the difficulty of explaining the flowing of the blood 
into the vein and its restitution to the gcueial flood 

We could address oureches to the ‘‘shunt” of Tnieta and colleagues, lint 
we would not undcistand its functioning dearly, especially because an cx- 
clusively juxtamedullar dov'iatioii would gieatly erabairass the renal paieiicliyma 
The periods of rest of the paicnehyma occm very fiecjueiitly', not to say con¬ 
stantly', throughout the couise of the icnal function, such as those of circulation 
without momentary production of urine, though in a scgmeiitaiy foim Besides 
the renal parenchyma cannot be deprived of circulation foi a long poiiod, wnth- 
out threatening its integiity, and though the juxtamedullai “shunt” of Tnieta 
might mean a situation of extieme emergency, it cannot be considered as habitual 
in the kidney 

If we base our opinion on the idea that each aitory foims a glomerulus in 
its latest end and that these artenes form a capillary bed befoie its v'enous 
junction, the hematic unbalanced condition of the kidney' would suiely endanger 
Read at annual meeting, American Urological Association, St Louis, Mo Mnj 11, 1953 
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Fig. 1. A, Latex mould of normal glomerulus with poor digestion of organic tissue. B, 
normal glomerulus where digestion has been properly performed. Arterial unity and glo- 
merularevaginations may be clearly seen. C, transparent latex mould of normal glomerulus 
where arterial unitj’ is perfectlj’ clear. 

the integrity of the organ, except that the venous junction of the glomemlar 
artery had anatomical dispositions that would help the sudden circulatory 
alterations. 

Before these facts, we made up our minds to start the study of the arteries 
and of the veins, by means of latex moulds, with the following technique. 

TECHNIQUE 

We have not fundamentallj'- modified the technique of the injection of the 
vascular tree of the kidney, described in fonner works. Nevertheless, some 
details should be added in order to study simultaneously arteries and veins. 

To begin with, we go on working obtaining anatomical pieces within the two 
hours after death. During the necrospy process, we do not only remove the 
kidne}'-, but we also extirpate the perirenal fat, that is to say, that the enucleation 
is done by the outside of the Zuckerkandl’s fascia. This modification is exclusively 
due to the necessit}'- of having an organ with a sound venous system, that is 
to sa}^ without the risk of injuries, which are irreparalile due to the fragility 
of the venous wall whose tears, alwaj’-s longitudinal, cannot be satisfactorily 
sutured. 

Having obtained the piece, we proceed to its washing with physiological 
serum, at a pressure up to 12 to 15 cm. of water, and during this washing we 
rid the kidne}^ of its perirenal fat, tying up all the venous and arterial vessels 
that must be sectioned. 

When the washing has been done and we have obtained clear liquid through 
the ^'ein, it is convenient, in spite of all the cares that we have taken in ob¬ 
taining the organ, to try the integrity of the venous tree, injecting physiological 
serum through the renal vein at an exact and unifonn pressure up to 2 to 4 cm. 
of mercuiy, with the only object of avoiding losses of latex. 

Now we have the kidney with its arteriovenous tree full of ph 3 ’^siological 
semm. Therefore, it is absolutely necessaiy to empty it, forcing a current of 
air to pass for a few minutes from the artery to the vein. 

When the renal circulatoiy system is empty and all the losses have been 
controlled, we proceed to inject an ammoniacal solution of latex commericaily 
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pure, that is to say at 05 pei cent, which wc dilute in a propoition of fioin 1 to 
4 in puic ammonia, with the object of obtaining an easy flow mg liquid. Besides, 
as we inject two ditToiout vascular systems, the aitciial and the venous, wc 
must use diffciontly coloicd latc.\, continuing with white latex for the aitciial 
tree and with black latex foi the xenons free This lilaek latex is obtained 
adding India ink in sufficient ciuantity. 

All the elements being icadj', wc first piocced to inject the venous system at a 
pressure up to 2 to 4 cm of mcicuiy, which is equivalent to the picssuicof the 
mferioi xena cava, m hoii/outal decubitus Thus wc observe tbe Idling of the 
renal x’oms and the foimation of the Yerhayen stars and, immediately, the 
swelling of the kidney, that shows us the total filling of the x'cnoiis ticc This is 
done, accoidmg to the size of the piece, xxith 100 to 150 i c of solution. Wc hax'c 
noxei obserxed the slightest trace of iclhix of black latex up through the artorj', 
not exeii increasing the pressure to obtain the luptiiic of the renal vein. When 
the black filling has been clone, and witliout modifying the pressure of the 
x’enous injection, x\o introduce the white latex at a pie»suic that depends on 
the habitual artciial pies-suic of the patient, thus obseiving the subcapsular 
circulation. 

The filling of the whole renal ciiculntory free has been thus completed. Wo 
place the piece m a solution of foimaldehyde at 3 per cent until its mieioscopic 
study, which is preceded by methodic coiiosion by means of iniic hydrocliloiic 
acid. 

Ill SUI.TS 

The anatomical stnictuic of the glomcnilai aitory, between the glomoiulus 
and the X'em, can be shown m two xicll defined forms, foims which at the same 
time may undoigo a senes of changes, but that, in shoit, wo can divide m two 
great gioups. 

The fiist group is formed by those x-es-'cls that imdcigo the habitual division 
into small capilksiies befoie joining the xenons trunk. 

The second gioup is constituted by those x’csscls that end diicctly in a vein, 
xxithout obxious interposition of a prcxeiious capillaiy system. 

First gioup We shall first describe the diflcieiit x’arioties wc hax'O mot in 
this gioup and, at the end of the chapter, xxe shall study in detail then passing 
into the x’eiii 

We shall classify these vaiietics in diffeicnt subgioups. Up to now, wc hax-o 
found four, which xxe beliex'e to be chaiacteiistie In subgioup a, w'o enclose 
those glomerular aitenes, which immediately dix ide into capillaiies, in subgioup 
b, w e group all these ailei ics that gixm off capillaries aftei the ai tery has dixnded 
into two 01 more aiteiioles, in subgroup c, we place all those glomeiular arteiies 
that gix'O off capillanes at a distance, and in the subgioup d, we enclose all 
those x^essels that also have x'enous capillaries befoie joining tbe xmin 

There are, of course, diffeient mtennediate stages Nex'ertheless, we shall 
supply furthei details of this moiphologj-. 

Subgroup a It should be lemaiked that this one is the most numeious gioup 
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Fig. 2. This type of postglomerular portion of artery belongs to group I, subgroup a, 
in which capillary division system is formed immediately after glomerulus. 

Generali}’- -when the kidney is observed slightly magnified, if the organic sub¬ 
stance has been ivell digested and there onl}’- remain the white and black latex 
that represent arteries and ^’eins respective!}’-, the glomerular arteries are seen 
spreading all over the kidney forming numberless tiny capillary networks. Each of 
these networks depends on a glomerular artery. We shall see how their formation 
takes place: when the glomerular artery has formed the glomerulus, it continues 
and practically at once divides in several small arterioles that apparently 
fomi a reticule of a size larger in several diameters than that of the glomerulus 
of the artery upon which it depends. 

This capillary network is particularly interesting. It does not split, so to say, 
dichotomically, but it seems to give off several branches, that form a whole of a 
network appearance. But if we make a dissection a little more carefully, we shall 
be surprised to observe that, generally, those network-like bi'anches are not 
anastomosed and the pseudo-meshes of the net are formed by the superposition 
or intercrossing of the same capillary branches (fig. 2). 

Subgroup b. In this subgroup we place the glomerular arteries that, instead 
of spreading in a network that will precede its joining to the vein, split in two 
or more arterioles that will independently form a capillary network each. The 
careful dissection of these capillary networks shows us that they are never joined 
among them, but that they are intercrossed and that they will always join to 
veins and never to neighboring capillaries (fig. 3). 

Thus we verify once more that the capillary of the kidney is independent 



Fig. 3. Artery belonging to group I, subgroup b. Postglomerular part of arteij divides 
into several branches before forming capillaries. 
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and has no anastomotic not; but \vliat draws onr attention is that tlioro arc no 
junctions of any kind, even among tlie capillaries that proceed from the arterioles 

of the same trunk. _ 

The arteries of this subgroup might have two, three or more divisions. Some¬ 
times we can follow the.se divisions right up to the vein, but othei times, the 
stnicturo becomes so fragile that they rupture and they do not fill properly 
with late.\‘. 

Subgroup c. In this subgroup we obser\-c that the po.stglomerular portion of 
the artery, instead of being short, is very long, di.sproportionately long in rela¬ 
tion to those \vc have seen in the former subgroups. These arteries fonn their 
capillaries at a distance of (i, 7 or more diamctcis of glomeinlus. Sometimes this 
artery, thus elongated, forms such as the others, a capillary net. Others it 
divides in two or three branches such as .subgroup b, but also fomriiig cairillarics 
which are independent one from the others (fig. 1). 



Fig. 4. Artery helonKing to group I, sutigroup c. Note loug posiglomcrulur portion of 
artery before its division. 

To these subgroups we must add tlic subgroup d, in which the capilUiiy 
endings are similar to the previous ones but where it is evident that the venous 
capillaries continue before opening into the vciin 

Venous junction of the glomerular arteries belonging to group I: The varieties 
of group I have a common character that is tlic division of the glomerular arteries 
into thin capillaries before their junction to the vein. We shall describe the 
arteriovenous junction as a whole since most of the capillaries open directl 3 '' 
into a stout vein. 

The interposition of a venous capillarj'^ net may exist, subgroup d, but wo 
are not very sure if it is not something false, on account of an excessive pressure 
when injecting the latex along the stout renal vein. 

Observing the renal venous system we shall be surprised to see how poor it 
is in small vessels; it would seem constituted only by great trunks as if it were a 
pruned tree that, deprived of its boughs and foliage, is left with its thick branches 
only. But this image, which appears when the latex is injected through the vein 
only--, is fully seen when the artery is also injected. This arteriovenous whole 
takes immediately another aspect and we can then obser\'e how numberless 
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Fig. 5. A, panoramic view of arteriovenous junctions. B, photomicrograph of arterio¬ 
venous junctions. 

arteriolary vessels gather around the extremilies of those thick venous trunks. 
These vessels whirl and press around their joining point forming the arterio¬ 
venous junction. 

Observing thoroughly a complete preparation (fig. 5, /I) we see, with slight 
magnification, that the stout venous trunks are specially surrounded by arterial 
and arteriovenous capillaries, while the thick arteries remain free. In figure 5, B, 
we can see the glomeruli greatl}'- magnified. Their glomerular arteries give off 
compact branches of capillaries which are in close contact with the veins, so 
much so, that we can hardly see, now and then, a free venous wall. 



Fig.6 7 

Fig. 6. Two stout venous vessels receive directlj"^ numberless capillaries, that sometimes 

cather in a vein of less caliber before joining major vein . . 

Fig. 7. Lacunar disposition of arteiial capillaries befoie joining vein 
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If wc dissect tlicse veins (fig. 0), ridding tliem from all the elements that 
surround them, with the object of seeing them, so to say, naked, we ran observe 
how the thin capillaries open into the stout venous trunks. 

There are dilTcrcnt forms of junctions. The moat common one can be seen 
in the same figure; a great group of eapillari&s gather in a zone of the vein and, 
all of them together, hut independentI 3 ', flow into the venous cavitj'. We ob.servo 
this same fact constantK- repeated and it is really the most common waj’ in 
which the glomerular artcrj’ joins tlie vein. Wc can fre(|ucntl.v observe these 
capillaries surrounding a stout venous vessel, in a erown-liko waj'. Some other 
times, the arterial capillaries join in a vciy short venous vessel of sensible 
diameter that will also open into the wall of a stout vessel. 

Though the junction through independent eapilhiries to a great vessel is the 
rule of the arteriovenous junctions, there is another type worth while men¬ 
tioning: In figure 7 we can see a verj’ curious lacunar disposition of arteriovenous 



Fig. S. Direct junction of plomeruhir artery to vein 

junction. In fact, a thick vein, tliat seems to have its origin in this place, receives 
an abundant bunch of capillaries so much so, that, as thej’ join, thov' form a 
small lacuna that flows diroctlj- into the vein, giving the impression that there 
is so great a number of arterial capillaries that thej- must reduce their surface 
to flow into the vein. 

These types of arteriovenous junctions, where the capillary network joins 
the vein directlj’, seem to be situated in the renal zones of more specific function, 
giving the impression that the glomerular arterial circulation woidd be favored 
by the action of a great pump, represented by the vein, to emptj' its content. 
Because though the venous system is poor in pressure of cm. of Hg, the san¬ 
guineous mass displaced towards the cava would absorb a great quantit 3 ^ of 
fluid fiom the capillar^' small canals, thus helping the renewal of the sanguineous 


Second group. In the second group we include all the glomerular vessels in 
u 10 t le postglomerular portion joins the venous S 3 'stem without 0113 ' inteiposi- 
tion of the so-called capillary net. This group must be du-ided into two sub¬ 
groups: 

Subgroup a. In this subgroup we shall assemble all those arterial formations 
0 t e g omerular artery, that pass direct' into the venous system. 
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Fig. 5. A, panoramic view of arteriovenous junctions. B, pliotomicrograph of arterio* 
venous junctions. 

arteriolaiy vessels gather around the extremities of those thick venous trunks. 
These vessels tvhirl and press around their joining point fonning the arterio¬ 
venous junction. 

Observing thoroughly a complete preparation (fig. 5, A) ve see, with slight 
magnification, that the stout venous trunks are speciall}’’ surrounded by arterial 
and arteriovenous capillaries, while the thick arteries remain free. In figure 5, B, 
we can see the glomeruli greatly magnified. Their glomerular arteries give off 
compact branches of capillaries which are in close contact with the veins, so 
much so, that we can hardly see, now and then, a free venous wall. 


r II f 



Fig. 6 Fm ' 

Fig. 6. Two stout venous vessels receive directly numberless capillaries, that sometimes 

gather in a vein of less caliber befoie joining major vein. , . 

Fig. 7. Lacunar disposition of arterial capillaiies before joining vein 


Fid. 11. J, direct junction of (lionicrulnr artery with small vein. H, jilomerular artery 
divided in limited numlicr of lirnnclies that join directly to veins of same sire. C, two very 
small Rlomeruli with liip arteries, one of them is divided in branches that join directly a 
small vein. 

postglomonilar portion, rvliicli in tliis case lias a greater diameter than the pre- 
glomomlar portion, divides in two small Inmks; one of them l)ranchc.s into a 
limited group of six to ten nrteriote.s, whose individual diameter is slightlj' 
smaller than that of the same glomenilar urteo” the diameter thus becoming 
in the whole much greater. All those arteries pas.s into the venous system through 
veins of the same diameter. It is particularly interesting to sec that tho.se forma¬ 
tions are generally mot with near the arcuate vein. 

The same thing is shown in figure 11, C, in which glomerular arteries be¬ 
fore ending in veins, give off a limited group of arterial branches. In this case 
we may observe a glomerular vessel whose postglomorular portion is, undoubtedly, 
of a much greater diameter than before forming the glomerulus. This artery 
gives off a group of arterioles which can bo easily counted, that flow into a big 
vein or in other small veins of the arterioles size, before finding a drainage trunk. 
Notice the small size of the glomendus which is practically reduced to a simple 
evagination that looks like an embrj'onic glomerulus. 

Another interesting variety of this subgroup is formed by those glomerular 


before reaching 
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arteries that, before joining the vein, will run a noticeable length. Some glomer¬ 
ular arteries, even ten times the diameter of the glomemlus as in figure 12, 
give off, further on, several arterioles; that will join each of them small veins 
to reintegrate their content to the general circulation. 


COMMENTAEY 


The stud}’’ of this small portion of the circulatory system of the kidney is of 
the greatest importance. To our belief, it activelj’’ contributes to the very im¬ 
portant functions of clearance and secretion. 

We have noticed, in the fonnerly described technique, that the plastic sub¬ 
stance can be very easily injected into the artery, at the habitual pressure of a 
living man—that is up to 10 to 14 cm. of mercuiy, and that the excess of latex 
injected flows rapidly into the vein; while, if we perform this experiment in¬ 
jecting through the vein, we shall discover, practically at once, that the injected 
substance has stopped flowing. This shows us clearly that the circulatory con- 
tinuitj'^ from vein to arterj’- is practically impossible. That is to say that, in the 
kidney, we accept the general organic premise that the arterial blood flows into 
the vein, but that the venous blood does not flow into the artery. We have not 
seen valves that could easily explain this special progression of the blood. Never¬ 
theless, if w'e come to think of the arteriovenous junction of the glomemlar 
artery, we shall find the natural explanation to the difficulty of the venous 
progression towards the arteiy and the facility of the arterial progression towards 
the vein. 

In fact, considering from the physical point of view the arteriovenous junc¬ 
tion, we see that most of the glomerular arteries such as those included in the 
first group, join a venous trunk of great caliber through capillaries, or, some¬ 
times, through very small A^eins. This means that the drainage must be much 
more easy from the capillaiy vessel to the vessel of great caliber and, conse¬ 
quently, very difficult the other way round. 

On the other side, we must try to understand the tAVO different great types of 
arterioA''enous jrmction of the glomeimlar artery. Let us analyse the tAAU great 
glomemlar groups, such as aa^c haAm considered them. 

Group I. Glomerulus whose poslglomerular arterial portion is divided forming a 
capillary network. What is the reason for the capillaiy netAA'ork? Wly does it 
join the A^ein so abmptlj’-? Why is there a free trunk immediatel}'’ after the 


glomerulus? 

We must try to ansAA’^er these questions thinking of the probabilities that 
might exist for the physiological action of urinaiy clearance. Let us consider 
this capillary reticle as an element interposed betAA'een the glomerulus and the 
A^ein, reticle through AA^hich all the coiwoluted tubules pass; proximal or distal 
tubules that belong to different glomeruli or to different renal zones. This zone, 
absolutely pierced, through AAdiich the tubules pass, is full of blood. Let us 
imagine that in this tubular reticle, the AA'^alls disappeared, changing into a 
sanguineous lacuna, lacuna through AA^hich all the depuratme renal tubules aai ^ 
pass, intercrossing each other in all directions. It is absolutely clear that the on j 
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reason for this sanguineous lacuna must be purely and exclusively a special 
physiological labor. 

If we think as classically that the postglomerular portion of the artery has 
contracted, a more abundant afflux of blood flows into the glomendus and will 
force the filtration of all the sanguineous elements that will pass through the 
glomerular membrane and that will be eliminated ivithin Bomnoan's capsule and 
then will consequently pass to the proximal convoluted tubules, following to 
Henle’s loops and to the convoluted distal tubules. A defined increase of cap- 
sulo-tubular content takes place. This content has been extracted from the 
blood, ns water or as electrolytes or as any other molecule whoso passage is 
permitted by the glomerular membrane. Besides, the blood that flows on through 
the glomerular artery shall have now acquired such a hemoconcentration that 
when pouring into the lacuna, shall be in an osmotic tension much greater than 
that of the liquid witlrin the tubule. If the tubules arc soaked in all this blood, 
an osmotic unbalance is logical, thus favoring the absorption of the liquids that 
are in the convoluted urinaiy tubules, passing partly again to the blood, in 
order to restitute its osmotic balance. This will therefore secure the continuity 
of circulation towards the vein. We must bear in mind that all these capillaries 
generally open into larger venous trunks, that rvill behave in a pump-like manner, 
helping to drive the blood that is in the adjacent capillaiy lacuna. 

The balance thus established, it is easj' to understand the re-initiation of the 
process, that is to say, the new contraction of the arterial efferent portion of the 
glomerulus forcing again the filtrate through the glomerulus, the hemocon¬ 
centration of the blood in the capillary lacuna, and, once again, the osmotic 
unbalance that will have to equilibrate again through absorption. 

We claim to consider this possible and acceptable. But, unfortunately, this has 
not been physiologically confirmed. Moreover, we do not deny that the urinary 
work is carried out by the cellules of the tubules, but we believe that it will be 
greatly favored with the equilibrium that must exist in every organism, as 
physic has proved. 

That is why we are likely to believe that all the capillary net corresponding to 
the postglomerular portion of the arteiy must always have blood of arterial 
origin and that will only change into venous blood when it approaches the vein 
and when being free of the work of absorption, so to say, because of the increase in 
osmotic tension. 

We must underline the great importance that this concept of the sanguineous 
lacuna has for pathology, the sanguineous lacuna absorbs what has been 
filtered through the glomerulus, that is to say that it produces a tubule-san¬ 
guineous state of equilibrium, restoring to the blood what this needs and leaving 
in the tubule the urinary clearance. Thus we understand the two types of anuria, 
be it by glomerular ischemia or by glomerular congestion. In the glomerular 
ischemia cases, when a persistent vaso-dilatation of the postglomerular portion 
of the artery occurs, there will be not any increase of pressure that might favor 
the filtration, and therefore the glomerulus will be empty of blood. In that case, 
blood will flow directly into the vein and there will not be any production of 
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urine, because there is no unbalanced osmosis, the filtered blood having not 
passed through the glomerulus: the anuria will occur with ischemia of the 
glomerulus. 

We can also explain, with the concept of capillary lacuna and the concept of 
the arteriovenous junction of the postglomerular portion of the artery, the 
anuria cases caused by renal congestion. If the venous lacuna is in a plethoric 
state with impossibility of evacuation because of a delay in the venous flood 
(cardiac insufiiciency or contraction of the opening into the vein in the neuro- 
vegetative states or edema that might exist in endotheliums in allergical states, 
etc.) we shall have the lacuna subjected to blockade with considerable increase 
in the retained blood, extravasated edema, etc. These different states will cause 
the compression of the urinary tubules, producing anuria, not ischemial, but 
anuria of congestive and hemorrhagic glomerular type. In these cases, the glomer¬ 
uli will be full of blood, blood that cannot flow; the tubules vdll be full of filtered 
liquid that cannot progress because they are compressed as they pass through 
the capillary lacuna. 

Group II. Glomerular artery whose postglomerular portion joins the veins without 
interposition of capillary net. We have observed, especially near the juxtamedullar 
portion, that numerous postglomerular arteries have no interposition of capillary 
system between the glomerulus and the vein. All the more that may happen is a 
division in two, three or more branches of such artery that will open into the 
great renal vein or that will join a small straight renal vein to end, later on into 
the renal arcuate veins. Nevertheless, the glomeruli to which these arteries 
belong are perfectly functioning glomeruli. But it is true that there are some 
very small glomeruli; these small glomeruli exist when the diameter of the 
postglomerular artery is much greater than that of the preglomerular portion, 
that is to say, that a direct circulation establishes itself from the artery towards 
the vein, without urinary production because of a lack of glomerular filtrate. 
This does not mean to say that this glomerulus does not fimction. In other cases 
of an artery without interposition of capillary net, we observe big and perfectly 
fimctioning glomeruli. If we come to think that the uriniferous tubules of these 
glomeruli have no need at all that the blood that they filter should be cleared by 
their own capillary, but that can be re-absorbed by any other capillary system 
depending on another glomerulus, we can clearly see the possibility of the perfect 
functioning of such glomerulus under favorable circumstances. We interpret this 


fact as a means of parenchymatous defense. 

No matter in what state of blockade the kidney might be, due to injuries that 
may alter the filtration in the capillary lacuna already described, the only way of 
conserving the renal economy is to divert the blood to make it flow straight mto 
the vein, in order not to produce sanguineous compromising ectasia that mght 
lead to the destruction of the nephrons, as tender as every organized tissue. 

We believe that the study of the glomerular structure and especially the study 
of the structure of the whole arterioglomerular complex and its venous junction, 
in accordance to what we have found, opens a vast field, not only to the revisioii 
of the normal physiology of the organ, but also to the interpretation of rena 


disease, which is still so confused. 



VENOUS JUNCTION OF GLOMEIIULAH AUTEBY 


1073 


SUMMAHV 

In this study we show the morphological structure of the portion of the 
postglomerular part of the glomerular artery and its junction to the venous 
system. 

Two great groups are described: one in which the arteriovenous junction is 
made by an independent capillary bed system for each arterj’. Most of the 
capillaries flow directly into the vein. 

The other group joins the venous system rvithout capillary bed interposition. 
The first one is for physiological work. The second one is for the defense 
against pathological injuries. 
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ELECTROLYTE THERAPY IN THE CONTROL OF UREMIA: WITH 
SPECIAL REFERENCE TO POSTOBSTRUCTIVE UREMIA 

RICHARD A. NEUBAUER* and LILLIAN DUNSMOREf 
From the Memorial Hospital, Wilmington, Delaware 

Uremia and acidosis on the basis of renal dysfunction poses a very serious 
problem for medical management. Of utmost importance in such cases are con¬ 
trol of infection, correction of dehydration and relief of any obstruction. Dramatic 
improvement is not rmusual when these measures are properly exercised, but they 
are often inadequate for survival. 

Within the past two years 84 patients suffering from uremia and acidosis on the 
basis of intrinsic renal disease have been treated with a combined electrolyte 
approach.^-^ Specifically this has consisted of the administration of hypertonic 
sodium lactate (one molar or 3^ molar) 120 to 240 mEq orally or intravenously 
daily, 4 to 8 gm. calcium gluconate intravenously or orally in a 10 per cent sus¬ 
pension of calcium lactate in amphojel and occasionally 20 to 80 mEq of potas¬ 
sium acetate (orally as a one molar solution or intravenously as potassium chlo¬ 
ride). With this regimen varying degrees of cHnical improvement were observed 
as well as frequent chemical improvement in a large percentage of the cases. The 
most striking changes noted were a fall in the blood urea nitrogen and serum 
chloride levels with a concomitant rise in the CO 2 combining power, this at times 
going as high as 55 mEq/L wnth no signs or symptoms of alkalosis. 

Since 12 of these patients were seen in conjunction with the urologists, it is 
the purpose of this paper to report the chemical changes in the urea nitrogen 
with brief remarks on the clinical status in 10 patients of this group. 

MATERIALS AND METHODS 

The patients studied were all seen in conjunction with an attending urologist. 
No patient was seen imtil obstruction, dehydration and infection were alleviated. 
The patients were selected for the following reasons: 

1) Prolonged drainage had failed to reduce the blood urea nitrogen level to the 
range where surgical intrervention could be employed for correction of the ob¬ 
structive defect. 

2) In spite of routine treatment a picture of progressive mremia was seen. 

3) Patients were responding slowly to drainage where a chemical and clinical 
improvement might shorten the hospital stay. 

4) All patients were believed to have intrinsic renal disease. 
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In noncomntoso patients baseline data were collected mth the patients being 
placed on a 1.0 gm. sodium chloride, 20 gm. protein diet. In all cases daily or 
alternate daily determinations were done for blood urea nitrogen, sodium, potas¬ 
sium, chloride and COi combining power. Careful fluid intakes were measured 
from 7 a.m. to 7 a.m. Twenty-four hour urines were collected from 7 a.m. to 
7 a.m. and analysed for sodium, potassium, and chloride. Since all cases had a 
good urinary volume, fluid intake was kept between 2500 to 3000 cc daily orally 
or Intravenously (or about 1000 cc above the output). The selection of intra¬ 
venous fluids depended on the choice of the attending urologist. 

Urea was determined by the urease method .< Sodium and potassium were 
analysed on a lithium Internal Standard Flame Photometer.* Chloride analyses, 
serum and urine were performed by the method of Schales and Schales.* COj 
combining power was measured on a Van Slyke manomctric apparatus.^ 

When possible the patients were weighed daily upon arising. Blood pressure 
was recorded twice daily routinely but every 20 minutes during the hypertonic 
intravenous solutions. A complete blood count and routine urinalyses ns well as 
repeated urine cultures were made on each case. Most patients were maintained 
on antibiotic therapy during the baseline period. 

The cases presented in tliis paper were treated according to the following 
schedule in regard to time and dosage of fluid and electrolj'tes. 

In comatose cases, all therapy was given intravenously. Thus, 

1) In the morning folloning withdrawal of blood for chemistries (10 a.m.) 1500 
cc of S per cent glucose in water or 10 per cent travert* with 2 to 6 gm. calcium 
gluconatef (10 per cent solution) was administered in n two to two and one-half 
hour period. Potassium as acetatoj or chloride 2 to 4 gm. was added to this in¬ 
fusion if the serum value was low or normal and it an adequate urinary volume 
was maintained, but when the serum potassium was elevated 10 units of regular 
Insulin was included in the intravenous. 

2) Never less than 3 or 4 hours after the aforementioned intravenous: (4 p.m.) 
120 to 240 mEq of one|| or molar sodium lactate witli 0.5 gm. aminophyllin 
was given slowly over a IJ^to 2 hour period with frequent checks of the blood 
pressure, pulse, and respiration. The 1 molar concentration was always used when 
edema was present or when cardiac embarrassment was suspected. IVhen ad¬ 
ministered as one-half molar this was made up of equal parts 5 per cent glucose 
in water. The amount of sodium lactate was decided upon by the clinical response 
of the patient and the fali in the blood urea nitrogen value. Thus if an initial 


1 ® & Clin. Med., 9:329,1924. 

“Fox,'■ 'y 
• Soha ■ ■ , .. 

’Vani 

nv cimimumcation from Dr. J, P. Peters indicates that perhaps calcium lactate 

conate is™xtremely TmaU efficacious since the yield of calcium from calcium glu- 

J t Cutter Laboratories, Berkeley, California. 

1 raolar raceme sodium lactale-EU Lilly Company available in 40 cc ampules. Thus 1 
to 1/^ molar sodium lactate was never used as the recommended dilution 
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drop in this value did not occur or if a falling level was not maintained, the dose 
was increased. 

3) Never less than three to four hours after completion of the above hypertonic 
intravenous (10 p.m.), 1000-1500 cc of 5 per cent glucose in water or 10 per cent 
travert with 2 to 6 gm. calcium gluconate, 10 units of insulin was given. Potas¬ 
sium was added to this infusion as needed. 

4) When the patient roused from coma and could tolerate oral feedings, the 
intake was maintained at 2500-3000 cc (assuming adequate urinary output) with 
water, tea and sugar, coke syrup, and ginger ale. Supplementary intravenous 
feedings were given if the fluid intake could not be maintained orally. The diet 
■was gradually increased from salt free toast and butter, mashed potatoes, and 
hard candy to 1.0 gm. salt, 20 gm. protein. 

5) As soon as possible oral electrolyte therapy was begun. Thus the manage¬ 
ment of noncomatose cases at this point was identical with the patient 'who 
roused from coma. Oral dosage schedule which was followed constituted: 

a) 40 CO one molar sodium lactate* four to five times daily. 

b) 20-40 CC 10 per cent calcium lactate in amphojel four times daily. 

c) When necessary as judged by a falling serum value: 5-10 cc 1 molar potas¬ 
sium acetatet three to four times daily. 

Serum potassium values were followed closely and a value rising to above 
normal values indicated that supplementary potassium should be stopped im¬ 
mediately. 

This schedule was continued in four of the cases through surgery. When these 
patients became stabilized and remained in good clinical and chemical condition 
with withdrawal of electrolytes, all therapy was discontinued. 


RESULTS 


The results of this combined electrolyte regimen are summarized in table 1. 
Ten of 12 patients are presented who ■were treated in this fashion after varying 
periods on drainage. During the baseline period the obstruction, infection, and 
dehydration were controlled, and it was felt that these factors did not contribute 
to the elevation of the blood urea nitrogen when therapy was begun. Cases 3, 4, 
6 and 8 were semicomatose and clinically terminal, while the other cases represen¬ 
ted typical cases of chemical uremia after adequate drainage, excepting case 7 
in which the patient was a rapidly progressing uremic after ureteral dilation for 
stricture. In this case, congenital hypoplasia of the opposite kidney was present. 
Age group seemed of no importance. Since the variables of calcium and potassium 
in noncomatose cases were ascertained to have no effect contributing to the 
elevated urea nitrogen, the effect of sodium lactate appeared to be specific. All 
cases showed a drop in the blood urea nitrogen, except case 6 in which the patient 
displayed a fulminating picture where therapy was completely ineffective. The 


(Lennox Hill Hospital, New York City) made 
to the°diet'^dmly )*“““ dosage would add 800 calories 
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total dosage and time interval varied in the successful cases, but six of the 10 
cases showed a good response in a two-week period or less. Three cases required 
more intensive therapy and much larger doses of sodium lactate, making definite 
interpretation of the results diflacult since the drainage period was also prolonged. 
In case 2 therapy was stopped and ■within a 7-day period there was a rapid rise in 
the urea nitrogen. Case 3 died suddenly after a dramatic clinical response and no 
explanation for sudden death was apparent at autopsy. Edema was noted in 
cases 1 and 4, but this was directly attributed to an increased sodium chloride 
intake. By -withholding sodium chloride, the edema subsided although the sodium 
lactate wms continued. 

DISCUSSION 


Although sodium therapy may be frequently contra-indicated in uremia and 
acidosis due to renal dysfunction,® • ® its use in the h 3 q)ertonic form with the lactate 
ion apparently benefited nine of the 10 cases presented. Four of these patients 
were comatose and in severe clinical and chemical uremia, ha'ving failed to benefit 
from usual methods of treatment. In these cases the clinical and chemical response 
was dramatic except case 6 in which the patient displayed a fulminating 
picture of uremia and expired. Since at that time no intravenous sodium lactate 
was available the medication was given to the patient through a Levine tube and 
perhaps the absorption from the gut was unsatisfactory. In several cases main¬ 
tenance therapy appeared to be indicated to hold a rise urea nitrogen in abeyance. 
Case 2 showed a rapid rise in the blood urea associated -ndth clinical deterioration 
immediately upon cessation of the sodium lactate, but this is difficult to evaluate 
since he suffered from systemic disease. Maintenance therapy has been decided 
upon by the criteria of a relapse -with discontinuance of medication or renal func¬ 
tion tests below 10 per cent of normal, as measured by the phenolsulfonphthalein 
and urea clearance determinations. All other patients showed some degree of 
chnical improvement -with alertness and sense of well being, but since they were 
ambulatory the chemical changes seem to be more valid. Four cases eventually 
were operated upon, and "with continued therapy in the postoperative period 


there was a satisfactory outcome in all. 

Edema formation was noted in 2 cases, and it is of interest that these patients 
had obtained added salt, thus deviating from their diet. All medications were 
continued and ■with the only variable being -withdrawal of the added sodium 
chloride, the edema disappeared spontaneously, perhaps indicating that chloride 
retention was at fault^® or that the total sodium intake was in excess of the kid¬ 
ney’s ability to handle it. Four patients had hypertension complicating their renal 
disease, and the large doses of sodium did not aggravate this condition.” In no 
case w'as pulmonary edema produced from the large doses of the h 3 q)ertonic 


sodium lactate. 
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1953. 

» Allen, P. M.; J. Ind. State Med. Assoc., 18: 447,1925. 

'Widal, G. F. I. and Jaral, A. D.; Compt. rend. Soc. de biol., 66: 1639,1903. 

Friedberg, C. K.: Diseases of the Heart. Philadelphia: W. B. Saunders Co., law, p> 



ELECTnOLYTO THERAPY FOR CONTROL OF UREMIA 


1079 


The fate of the blood urea nitrogen is not clear, and the decreasing blood urea 
may have resulted from an increased urinarj' excretion of urea nitrogen. Present 
studies indicate that at times this is not always true; thus the possibilities of 
decreased formation or alteration on the chemical structure of urea must be 
entertained. 

The main alterations in the structure of the extracellular fluid were in regard 
to the chloride, bicarbonate relationsliip. The serum sodium values were normal 
except in two cases where they were low. With therapy these values increased but 
did not reach normal levels. Urinary sodium values were variable in the baseline 
period depending upon diet and previous treatment but in nearly all cases were 
low, thus ruling out a salt-losing nepliritis and perhaps indicating a conservative 
mechanism in the kidney tubules.'*- '• Sodium was apparently retained initially 
in most cases to varying degrees, and in all cases with the administration of 
sodium lactate the excretion of sodium in the urine rose to much higher levels 
frequently approximating normality. From these values it was felt that regardless 
of the renal disease, sodium could be handled in a better manner when given as 
lactate in the hypertonic form.' Salt loads were not previously given to these 
patients because of their clinical condition. 

The potassium values in the scrum were high in four cases, as is frequently 
seen in uremia."-'* On forced calorics, sodium lactate, and calcium lactate ther¬ 
apy afl cases displayed n fall in the serum potassium levels. When this potassium 
value was below normal, 1 molar potassium acetate was administered orally in 
doses adequate to restore this value to normal. Urinary potassium excretion was 
low in all cases (10 to 25 mEq/L) indicating tubular dysfunction for the excretion 
and secretion of this ion.""'* All cases showed some uptake of potassium and this 
may have been in keeping with their clinical picture since they were then bet¬ 
ter able to eat. The fact that sodium and potassium were retained suggests 
the possibility of a body base deficit in uremia"’ -" ns was noted with tissue 
analyses.**’ ** 

All cases showed a normal or high normal serum chloride value,** and with the 
added lactate all cases but one showed a decrease in this value. Two cases re¬ 
mained within the range of normal. Five cases dropped below 100 mEq/L. Of 
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this group two cases fell below 80 but stayed above 70 mEq/L. None of these 
cases showed a marked chloro-euresis.-® 

The degree of acidosis varied in all cases; CO 2 combining power levels ranged 
between 6.3 to 18 mEq/L. This was changed upon administration of sodium 
lactate. The CO 2 combining power returned to normal in one case. Case 4 showed 
correction from 7.2 to 13.1 mEq/L before death. The remaining cases presented 
overcorrection of the CO 2 combining power to levels ranging between 32 and 
36 mEq/L. No tetany was observed in these cases as adequate calcium was 
administered. 

The exact mechanisms whereb 3 ’- the clinical and chemical improvement was 
effected are not clear. The changes encountered are not dissimilar from previously 
reported alkali therapy in tubular acidosis-® and in the chloride acidosis resultant 
from ureteral transplants.^ - ^ Whether bicarbonate would be as effective in renal 
disease is not known, but much hterature in the past would indicate that this 
would not always be true.®®'®^ Lactate is a rapid precursor to bicarbonate and its 
place in the Krebs cycle may be of importance.®® It is a potent source of energy for 
the liver and is rapidly metabolized by the brain.®® Recently its specific effect on 
the renal tubtdar transport system has been described.®^-®® Sodium in this 
form offered an available source of body base, and with the natural history of the 
disease, one may readily see how a cation deficiency could develop from poor 
nutrition, salt restriction, and nausea and vomiting and loss of fixed base due to 
renal acidosis.®® When this was corrected and sodimn then recovered in the urine, 
perhaps the added base and lactate replaced or abetted the ammonium-forming 
mechanism in the kidney. The excretion of an equiosmotic urine for sodium is 
believed to be desirable from the standpoint of expenditure of renal energy, and 
with sodium in this form all cases did more closely approximate this situation.®® 
Although chemical changes were effected and clinical improvement resulted, one 
cannot state that there was an improvement in actual renal function. Since this 
t 3 q)e of approach is still investigative in nature it should not be used indiscrim¬ 
inately when adequate laboratory facilities are not available. 
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STOIMARY 

A combined electrolyte approach to the control of postobstructive uremia has 
been presented. This has consisted of the administration of hypertonic sodium 
lactate along with calcium and occasionally potassium salts. 

This regimen was associated with certain chemical and clinical improvement 
in most cases studied. 

When sodium was administered in large doses as hj-pertonic sodium lactate it 
was found that the kidney could handle sodium in a nearly normal fashion 
regardless of the type or degree of kidney disease. The final efficacy of this 
therapy will depend upon its reproducibility in the hands of other investigators. 

Grateful aeknowledgment is made to the urologists who made this study 
possible. The technical assistance of Miss Elizabeth Garrigues, B. A., who per¬ 
formed the many analyses, is also acknowledged. 



1080 


R. A. NEUBATJER AND D. DDNSMORE 


this group two cases fell below 80 but stayed above 70 roEq/L. None of these 
cases showed a marked chloro-euresis.^® 

The degree of acidosis varied in all cases; CO 2 combining power levels ranged 
between 6.3 to 18 mEq/L. This was changed upon administration of sodium 
lactate. The CO 2 combining power returned to normal in one case. Case 4 showed 
correction from 7.2 to 13.1 mEq/L before death. The remaining cases presented 
overcorrection of the CO 2 combining power to levels ranging between 32 and 
36 mEq/L. No tetany was observed in these cases as adequate calcium was 
administered. 

The exact mechanisms whereby the clinical and chemical improvement was 
ejEFected are not clear. The changes encountered are not dissimilar from previously 
reported alkali therapy in tubular acidosis-® and in the chloride acidosis resultant 
from ureteral transplants.^^ - Whether bicarbonate would be as effective in renal 
disease is not known, but much literature in the past would indicate that this 
would not always be true.-®-®^ Lactate is a rapid precursor to bicarbonate and its 
place in the Erebs cycle may be of importance.®® It is a potent source of energy for 
the liver and is rapidly metabolized by the brain.®® Recently its specific effect on 
the renal tubular transport system has been described.®’'- ®® Sodium in this 
form offered an available source of body base, and with the natural history of the 
disease, one may readily see how a cation deficiency could develop from poor 
nutrition, salt restriction, and nausea and vomiting and loss of fixed base due to 
renal acidosis.®® When this was corrected and sodium then recovered in the urine, 
perhaps the added base and lactate replaced or abetted the ammonium-forming 
mechanism in the kidney. The excretion of an equiosmotic urine for sodium is 
believed to be desirable from the standpoint of expenditure of renal energy, and 
with sodium in this form aU cases did more closely approximate this situation.®® 
Although chemical changes were effected and clinical improvement resulted, one 
cannot state that there was an improvement in actual renal function. Since this 
type of approach is stiU investigative in nature it should not be used indiscrim¬ 
inately when adequate laboratory facilities are not available. 
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99 Cross, R. J. and Taggart, J. V.; Am. J. Physiol., 161:181,1950. » j 

99 McDonald, R. K., Shock, N. W. and Yiengs, M. J.: Proc. Soc. Exper. Biol, & Med., 
77* 686 1951 

'99 Newburgh, L. H.; Bull. New York Acad. Med., 24:137,1948. 
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peritoneal lavage, it has been possible to maintain life in bilaterally nephreeto- 
mized dogs for 40 days,* 69 days,* and 110 days.' Vanatta, Muirhcad and Groll- 
man have logically concluded that the clinical picture of uremia is due to ac¬ 
cumulation of retention products since it is relieved by their removal by dialysis.’ 
These results also indicate that excretion of retention products and regulation of 
electiolylcs are of primary importance for maintenance of life; and other meta¬ 
bolic functions, such as “two consecutive beta oxidations of fatty acids”' and 
formation of ammonia, are of lessor importance. 

One metabolic function of the kidney, which is poorly understood and defined, 
probably cannot be replaced by the dialyzing method. It is the function that 
serves to maintain normal blood pressures. The hypertension and cardiovascular 
disease that follow bilateral nephrectomy' are supposedly due to lack of this 
kidney function.* 


OEUEIUlX. rmNClPEES OE THE TREATMEKT OF UREMIA 

It would be unfortunate if the medical management of uremia were neglected 
due to overemphasis on the use of the artificial kidney. The over-all management 
of uremia may be summarized as follows: 

1) Restriction of fluid and electrolytes during the period of anuria. 

2) Suppression of protein catabolism by forced administration of a high 
caloric regimen (Borst principle).**' “ 

3) Prevention or treatment of infection with antibiotics. 

4) Avoidance of elective surgery, excessive transfusion, and other procedures 
which may increase protein catabolism and the production of retention products. 

5) Removal of retention products and correction of body chemistry by dial¬ 
ysis (artificial kidney, peritoneal lavage and intestinal lavage). 


PIUNCrPLE OF THE ARTIFICIAL KIDNEY 

The principle of most artificial kidneys is the same today as it was in 1912 
when the procedure was introduced by Abel, Rowntree and Turner.'* Clotting 
of blood in the apparatus is prevented by heparin. Blood is withdrawn either 
with a pump from a large vein or taken from an artery and guided through a 

' Grollman, A., Turner, L. B. and McLean, J. A.: Intermittent peritoneal lavage in 
application to the human being. A.M.A. Arcli. Int. Med., 87: 

o79,lu51. 

“ Houck, C. R.: Effect of the state of hydration on hypertension in docs livinc a month 

or longer without kidneys. Fed Proc.. 12: 70, 1953. b b 

’Vanatta, J., Muirhead, E. E. and Grollman, A,: Improvements on artificial kidney; 

rrFvT . : ■■■ 

' B-oxida- 

tion m ■ • _ 

and Vanatta^ J.: Role of kidney in pathogenesis of 
hypertension as determined by a study of the effects of bilateral nephrectomy and other 

pressure of the dog. Am. J. Physiol., 167: 21, 1949. 
J Med” 12^67 1^2^°^^ caloric, low protein diet and the treatment of uremia. Am. 

W. J.; Treatment of uremia. Cleveland Clin. Quart., 18:145, 1951. 
frftTn Turner, B. B.: On removal of diffusible substances 

6:^5^ 1913-19H^ animals by dialysis. J. Pharmacol. & Exper. Therap., 
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system of dialyzing membranes (tubes or sheets) wdth blood on one side of the 
membrane and the rinsing fluid on the other side. Dialysis, which means purifica¬ 
tion by diffusion through a semipermeable membrane, then occurs. (Graham 
1861). Molecules of small size pass through the membranej large molecules and 
blood cells do not. Fortunately, all known retention products, such as urea, uric 
acid, creatinine and phenols, are able to pass through the membrane. Their 
relative dialysis has been detennined by Wolf and associates.*^ 

Electrolyte equilibrium between blood and rinsing fluid occurs if dialysis is 
continued for a sufficient period of time. The plasma electrolyte content can be 
changed at vdll by varying the composition of the rinsing fluid. 

The dual function of the artificial kidney is beautifully illustrated in the 
treatment of acidosis. First, acid retention products pass through the membrane 
into the rinsing fluid. Second, a shortage of cations is corrected as Na diffuses 
into the blood until equilibrium with the rinsing fluid is obtained. The end re¬ 
sult is correction of the acidosis and establishment of normal electrolyte con¬ 
tent of the blood. 

With most artificial kidneys now in use there is a continuous flow of 12 L. of 
blood per hour through the apparatus. The reduction of blood urea from high to 
nearly normal levels requires from 5 to 12 hours of treatment. Large amounts of 
urea and other retention products can be removed. We once removed 263 gm. of 
urea in one dialysis. Dialysis may be repeated, if necessary, after 4 or 5 days. 


TYPES OF ARTIFICIAL KIDNEYS 

1) Artificial kidneys using dialysis only. These include Kolff’s rotating artificial 
kidney which wiU be discussed later, and Guarino’s** type which is new and now 
in the process of being tested. Both types use cellophane tubing. 

2) Artificial kidneys wherein the blood is pressed through a dialyzing system. 
Filtration as well as dialysis occurs depending on the pressure gradient between 
blood and rinsing fluid in this type of apparatus. Some’^- are more or less 
monumental refics of the preclinical period. The kidneys made by AlwaU,*® 
Murray,*®’ Rosenak,®* Bodo von Garrelts,®* MacNeill®® and Kolff’s stationary 


" Wolf, A. V., Hemp, D. G., Kiley, J. E. and Currie, G. D.: Artificial kidney function; 
kinetics of hemodialysis. J. Clin. Investigation, 30: 1062, 1951. o • ^ 

“ Guarino, J. R. and Guarino, L. J.': Artificial kidney—a simplified apparatus, bcience, 
116:285, 1952. . ^ 

*®Haas, G.: Die Methodik der Blutauswaschung (dialysis in vivo). Abderhalae 
Handbuch der Biologischen Arbeitsmethoden Abt. V. Teil 8: 717, (Berk) 1935_^ 

16 Necheles, H.: Dialysis of moving blood stream. Klin. Wchnschr., 2:125/, 192o. 

11 Thalhimer, W.: Experimental exchange transfusions for reducing azotemia; use 
artificial Iddney for this purpose. Proc. Soc. Exper. Biol. & Med., 37: 641, 1938. 

16 A1 wall, N.: On artificial kidney 8-13 (wherein among others the following 
On the after-course of 24 cases treated with dialysis; supplementary details of the diaiys , 

dialyser-ultrafiltrator). Acta med. Scandinav. 133: supplement 229, 1949. . 

16 Lam, C. R. and Ponka, J. L.: E.xperience with Murray artificial kidney. J. Lao. 
Clin. Med., 32: 1434, 1947. 

66 Murray, G., Delorme, E. and Thomas, N.: Development of artificial kidney. 

Surg., 65: 605, 1947. ^ 

61 Kolff, W. J.: Artificial kidney. Cleveland Clin. Quart., 17: 216, 1950. .Univrer 

66MacNeill, A. E.: Further development of small, compact and „{ 

for military use. Presented at a meeting of Subcommittee on Cardiovascular L>is 
the Committee on Medicine, National Research Council, March 18,1953. 
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Upc"' use celloplmno tubing compressed eitbci bet«con screens"* oi gilds'* 

- 01 tubes of small diameter'' to keep the blood \ olume as loi\ as possible 
Skeggs, Leonard and Heisler,"* Lowsley and KinMn”" use colloplianc slieets 
saiidw idled botwecii giooicd plates 

3) irlificial 1 idncys using filtration only iLilinow and Kor/on"* built an ap¬ 
paratus bj iiliicli large amounts of ultrafiltiate can bo remoied, in forms of 
clearance it is far inteiior to the dial} ring machines 

4) Arhficiat t idncys using resins Muirhead and Reid"’ ba\o demonstrated 
their possible use, and dc Martin and Bronnimann’'’ had encouraging clinical c\- 
perioiices iiitli a icsni t}pe artificial kidney Caicfiil conditioning of the resin 
bed is noccssai} to preient undue absorption or elution of cleotrol}tcs Ibis 
appioacli IS e\en more promising as nen and bcttci icsiiis aie being doieloped 

EFFICIENC\ OF AnTIFICI\L KIDNK'VS 

The etliciency of artificial kidnccs is usuall} espicsscd in terms of clearance 
The uica clearance of the rotating kidney at a (Ion rate of 200 ml pci minute 
IS 170 ml per minute The uica clearance of the Skeggs, Leonards and Hcisler 
kidiio} IS 125 ml per minute at the same (Ion rate The (Icarance of all other 
artificial kidno}s is less High clearances of urea arc desirable because the clear¬ 
ance for most otlioi solutes is much less tVitli urea clcaranco ns a basis of com¬ 
parison, clearance of uiio acid is onl} 45 percent, clearances of inorganic phos¬ 
phate and sulfate arc 32 pei cent each, and the elcarnncc of phenol red is only 11 
per cent *’ 

Rotating type of artificial I idncy In figure 1 blood tomes from the ladial aitery 
and passes (list through a (Ion meter,* then through a rotation coupling and into 
the cellophane tubingtnInch IS spirall} nrnppcd around a lotating drum While 
the drum rotates, at 25 reiolutions per minute, the blood seeks the loncst level 


Graham, R N and Radermacher, Tliercsa, P LfTccls of diahscr construction on 
transfer rales J Lab A. Chn Med , 40 271,1952 

"'Rosenah, S S andSaltzman.A Nen dial}ser for use is artificial kidnct Proc Soc 
E\per Biol A. Med , 76 471, 1951 

"Skeggs, L T , Jr and Leonards, J R Studies on artificial kidnet, I preliminary re 
suits nath nen tape of continuous diahrcr Science, 108 212 19IS 

** Skeggs, L T ,Jr , Leonards, J R and Hcisler C R Vrtificial kidney II Construction 
and operation of improved continuous dialyzcr Proc Soc E\pcr Biol A Med , 72 539, 

Lonslei, 0 S andKirnin, T I Artificial kidney , preliminary report J Urol , 66* 
163, 1951 ’ 

"Malinon,M R and Ivorzon, W Eapcriinental method for obtaining ultrafiltrate of 
blood J Lab A Clin Med , 32 461, 1947 

^ ^ and Reid, A P Resin artificial kidney J Lab A Clin Med , 33 

b4l, 1948 

de Al^archi, A and Bronnimann, R Construction d’un rein nrtificiel bas6 sur les pro 
prietes physico chimiques des rCsmes sjnthdtiqucs, rdsultats prdlimim.ires Holv cliir 
Acta 18 133-145 1951 

31 Mernll, J P , Thorn, G W , Walter. C W Callahan, E J , III and Hollingsnorth 
1950 ^ -the use of an artificial kidnej, I Technique J Clin Investigation, 29 412, 

Pa* ^ ^ diameter glass ball Hatboro, 

20/32 or 23/32 inch inflated diameter is made bj Viskmg Corpora 
tion, 6733 W 65th St , Chicago, Illinois 
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Artery 



Air bubble end 
clot ciitcher 


Rotating drum with eel 
lophone tubing 



Adjustable 
_1 pump 


too L. rinsing fluid 


Fig. 1. Diagram of rotating kidney. Blood comes from radial artery, rate of flow is 
measured by flow rater and controlled with screw clamji. Blood passes through hollow axle 
of drum and enters cellophane tube. Once in cellophane tubing it moves by gravity when 
drum rotates. Cellophane tube is not filled like a sausage; just a thin film of blood moves 
through cellophane. Roller pump returns blood to a vein of patient. 



Fig. 2. Rotating tj'pe artificial kidney made bj' Allis-Chalmers. (Reproduced with per¬ 
mission of Mr. H. K. Ihrig, Vice-President, Allis-Chalmers.) Cellophane tubing (sausage 
casing) is wrapped around a stainless steel cylinder. Through lucite hood, one can see last 
loop of cellophane tubing where it is connected to outflow tube for blood on upper part oi 
cylinder. Outflow tube then proceeds to axle of drum in which a rotation coupling 
is mounted. Blood is pumped back via a bubble trap (upper left) into vein of patient. Roller 
type pump is on lower left. Inflow for blood coming Rom radial artery is on other siae or 
artificial kidney. Cylinder rotates with its lower segment through a bath. Rotation is slow, 
25 revolutions per minute. Constant movement of both blood and rinsing fluid is important 
for good dialysis. Temperature of bath is thermostatically controlled. All parts in contact 
with blood can be removed and autoclaved. 
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T^ddlal A 
cr V«na 
cava 


Dla\y»«r- tTiUar 


Fig 3 Dincriim ot fiUcriiiK and ilia\yz>iiB type of atUrioial kidney. I’ump to left forces 
blood tbrougb\ system of dialvrinB memUrnnes. Rinsing fluid 
outside of niembrnncs. As blood is under pressure, dmlysis nnd Idtralion lake place. 



Fio. 4. Stationary’ artificial kidney by SkepKS* I^conurda nnd Ilcislor Tank with rinsing 
fluid to left Pump for iinsing fluid and heater is inside cabinet. Pump for blood nrojects in 
front of cabinet T’ ' ' • ’ I . ••• cava via a cannula insci ted 

in saphenous vein • • •: .■ caliinet Cellophane sheets 

’ ' ' ■ • ■ od Hows through space between 

■ .* •. • • between cellophane and rubber 

' ■ ■' • is plnocd on scale As this typo 

01 Kianey is hitrating and dtalvzing, a scale is useful to control loss of weight of patient or 
to weigh combined tanks of inflow and outflow' fluid which reflects total fluid removed. 


in the cellophane tubing and consequently runs through the spiral from left to 
right. Thus the tubing on the bottom half of the drum is only partly^ filled and 
a film of blood remains in the collapsed cellophane tubing on the upper half of 
the drum. There cannot be much difference in hydrostatic pressuie inside and 
outside the cellophane tubing, and there is no filtration. At the end of the cello¬ 
phane tubing, blood enteis a plastic tube and leaves the artificial kidney through 
another rotating coupling in the hollow axle of the drum. With the assistance of 
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a pump it is then returned to a vein after passing through a clot and bubble 
catcher (fig. 2).* 

Siaiionanj type of ariijidal kidney (dialysis and fdlralion). Figure 3 indicates 
the manner in Avhich blood is passed through the sj-^stem of cellophane sheets 
or cellophane tubes either bj'^ arterial pressui-e or bj’- a pump. The rinsing fluid 
flows on the outside of the cellophane membranes and the membranes are sup¬ 
ported by screens, plastic or rubber ridges; otherwise the blood Amlume would be 
veiy inconstant. The artificial kidne 3 ’' b}’- Skeggs, Leonards and Heisler, model 2 
(fig. 4)-® consists of cellophane sheets sandwiched between grooved rubber plates. 
This apparatus can be used as an ultrafiltcr when positiA’^e pressure is applied 
against the blood or suction to the rinsing fluid. 


TECHNIQUE OF EXTRACORPOREAL DIALA'SIS 


It is not the purpose of this report to giAm detailed instructions for the as¬ 
sembling of artificial kidne3’’S,^'“ but some points of general interest Avillbe dis¬ 
cussed. 

The artificial kidne3’’ team should consist of a technician to operate the ap¬ 
paratus, a technician to perform the different chemical determinations, in par¬ 
ticular the clotting time, a nurse to insure the patient’s comfort, and a ph3'sician 
to superAUse the team and perform such procedures as cannulizations. 

Ncav cellophane tubing or membranes are used for each patient. It is possible 
that cellophane contains substances that cause chills, fall in blood pressure and 
other undesirable reactions. Some haA-’e adAmcated chemical treatment' others®® 
prolonged boiling to remoA^e these substances. We boil the cellophane tubing for 
2 hours on a Avooden reel that alloAvs the boiling water to reach eveiy part of the 
tubing. It must be stated hoAveA'’er that in emergencies (and in numerous experi¬ 
ments on dogs) Ave have used cellophane tubing Avithout boiling and that aa'c liaAT 
obserA’’ed no ill effects. The tubing is perhaps less harmful than the membiane 

All glass parts, except the Aoav meter are coated Avith silicone f to make the 
surface water repellent. This and the use of dispensable pol 3 "vinyI chloride tubing 
(tygon) instead of rubber helps to minimize the required amount of heparin. 

After assembling the artificial kidne3’^ avc fill it AA'ith zephiran for sterilization. 
It remains filled AAuth zephiran and ready for use at an3'^ time. The artificial kid- 
ne3'’ of Skeggs, Leonards and Heisler can be sterilized AAuth steam. Others prefer 
to keep most parts Avhich come in contact AAuth blood in a kit that can be steri¬ 
lized in an autoclaA^e;®® the other feAv items are sterilized b 3 '' zephiran. 

We rinse the artificial kidney AA'ith 20 L. sterile Avater and a few liters saline 


* 3''ariants of Kolff’s rotating type of artificial kidney are produced by Olsen (Edw'ard 
A. Olsen, Main St., Ashland, Mass.) and Allis-Chalmers. (Allis-Chalmers, MilwauKee, 
Wis.). For detailed plans of construction, see reference I. -n t t> . 

3= Murphy, W. P., Jr., Swan, R. C., Jr., Walter, C. W., At^eller, J. M..andMcrnll, J. t •• 
Use of artificial kidnej" III. Current procedures in clinical hemodialysis. J. Lab. w ^ 
Med., 40:436, 1952. ^ ttt 

33 Skeggs, L. T., Jr., Leonards, J. R., Heisler, C. R. and Kahn, J-R.; 

Elimination of vasodepressor effects due to cellophane. J. Lab. & Clin. Med., 36: 2/ , • 

t Dow Corning panglaze 2 per cent in carbon tetrachloride, bake 20 min. at 4UL) o. 
Corning, Midland, Mich. 



UREMIA 


1089 


to remove the zcphiran, it is cheeled for leaks and tlicn primed with 500 ml. 
fresh matched bank blood to which heparin has been added. 

While tlie kidney is being prepared the blood vessels to bo cannulatcd are ex¬ 
posed. We prefer to use the radial artery rather than cannnlization of the vena 
cava inferior via the saphenous vein. Tlie culdonn wound for the radial arteo' 
need not exceed IJ^ cm. The radial artery has been ligated in hundreds of cases 
without trouble The same radial arterj' may be exposed 3 cm higher and used 
for the next treatment. With a proper cannula*' ” flow of blood from the radial 
artery usually exceeds 200 ml. per hour; flow is adjusted with a screw-clamp and 
measured with a flow rater. The blood is re-introduced into a cannulatcd periph¬ 
eral x'ein (the cubital x-eins arc always sax'cd). At the end of treatment one might 
be tempted to re-infuse the blood prc.sent in the apparatus into the patient. 
However, the introduction of 500 to 700 ml. of blood into these patients at the 
end of the dialjsis entails the risk of ox'crloading the circulation, followed by 
puhnonaiy edema a few hours later. 

HEPARIN 

Initially, SO to 120 mg. (SOOO to 12,000 units) of heparin me given to the 
patient and 40 mg. arc added to the 500 cc of citrated bank blood used to prime 
the artificial kidney. The aim is to maintain clotting time at approximately 20 
minutes with hourly injection of 5, 10 or 20 nig. of heparin. During the last 
hours of the dialysis, a clotting time of 12 minutes is permitted. 

lUNSING FEUID 

Composition of typical rinsing fluid is presented in fable 1. Lactic acid is added 
to bring the pH to 7.4 where it is maintained by blowing a constant stream of 
10 per cent COj in oxygen through the rinsing fluid or under the hood of the 
artificial kidney. If the pH rises, calcium in the rinsing fluid is gradually' pre¬ 
cipitated as calcium carbonate. 


Table 1. Compostlwn of nnsing flmd 




1% glucoso 1000 56 raOsm/L 

2% Elucoae 2000 . 112 raOsm/L 

2% B'ucoso 3000 lOS mOsm/L 


Lactic acid js added 


to adjust pH to 7 4 
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Glucose is added to the rinsing fluid for the following reasons: 

1) To compensate for the osmotic pressure of urea and the colloid-osmotic 
pressure of the plasma proteins. Glucose concentration of 0.75 per cent in the 
rinsing fluid will lead to approximate water balance in the average patient treated 
with the dialyzing type of artificial kidney. The removal of edema with higher 
concentrations is discussed later. 

2) To supply calories. 

POSSIBLE DANGERS, COMPLICATIONS AND UNDESIRABLE EFFECTS OF 
TREATMENT VUTH THE ARTIFICIAL KIDNEY 

The early problems of the artificial kidney, hemolysis, clotting and shock, have 
been largely overcome and are now rare if technique is skillful. 

1) Pyrogenic reactions have been virtually eliminated by use of new polyvinyl 
chloride tubing (instead of rubber tubing) and, of course, new boiled cellophane 
for each patient. 

2) Hemorrhage. Polyvinyl chloride tubing and silicone coated glass have 
reduced the amount of heparin required. As a result, the former major danger of 
hemorrhage is now rarely encountered. 

Despite heparinization during dialysis, hemorrhagic diathesis, often seen in 
uremia and evidenced by subcutaneous or oral hemorrhage, usually responds well 
to treatment with the artificial kidney. It is possible that the blood used to fill 
the artificial kidney plays a role. 

3) Change in blood volume. The volume of blood in the cellophane tubing of 
the rotating type of artificial kidney is influenced by the flow rate from the artery. 
Thus at a flow rate of 200 the blood volume is 560 ml.’®* With the use of a flow 
meter, changes in blood flow, and consequently in blood volume, are easily de¬ 
tected. 

The blood volume in the stationary artificial kidneys depends on the distention 
of the cellophane. Concurrent with changes in pressure in the blood and rinsing 
fluid compartments are changes in volume. 

4) Technical error. Technical errors could be fatal. Bleeding into the distensible 
cellophane tubing if the outflow of the kidney were blocked in the rotating type 
of kidney, or bleeding through a hole in the cellophane into the dialyzing fluid 
in any type of kidney could be fatal and continuous supervision is necessary. 

5) Hemolysis. High temperature of the rinsing fluid or omission of salt from 
the rinsmg fluid will cause hemolysis within two minutes. It is wise to mix and 
centrifuge a few drops of blood with rinsing fluid to detect error in composition 
of the fluid before the patient is connected. A mild degree of hemolysis cannot 
always be prevented when the rotating type of kidney is used. Usually it is 
barely visible. Unfortunate consequences so far have not been apparent. 

6) Morphologic changes in the blood. -Leukopenia usually occurs during treat¬ 
ment with dialysis but after a few hours the blood count returns to normal. De 
Leeuw’’ and Blaustein®^ have shown that the leukocytes adhere to the cellophane; 

* At 25 revolutions per minute and 26 cellophane threads in the Archimedes screw. 
deLeeuw, N. K. M. and Blaustein, A.: Studies of blood passed through artificial 
ney. Blood, 4: 653, 1949. 



UnEMIA 


1091 


the thrombocyte count is often temporarily decreased probably for the same 
reason. 

7) Hypertension?’- 'VNTien blood flow through the apparatus is 200 ml. or more 
per minute, a rise in blood pressure is frequently observed and is sometimes 
alarming. With lower flow rates it is rare. The rise in blood pressure can, if 
necessary, be immediately reduced with hexamethonium or by draining 300 ml. 
of blood into a burette along the inflow of the artificial kidney. 

8) Relative vrinary suppression. In patients with chronic uremia, urine output 
naay diminish on the day of and on the day following treatment noth the arti¬ 
ficial kidney. It n-ill be interesting to observe whether newer types of artificial 
kidneys will cause this temporary diminished urine output. 

9) Pulmonary complications. Bronchopneumonia and pulmonary edema should 
not be listed as complications of treatment with the artificial kidney. On the 
contrary, they are usually improved by dialysis which both removes pulmonary 
edema'- "■ “ and makes the patient more alert so that he will cough. Pulmonary 
complications may result from a suppressed cough reflex due to oversedation; 
codeine should not be used. Pneumonitis or poor c-xpcctoration with subsequent 
ano.xia is often responsible for death in patients debilitated by uremia. 


INDICATIONS Fon TnEATMENT WITU THE AnTIPICIAD KIDNEY 


At what time during uremia should treatment with the artificial kidney begin? 
There are two schools of thought depending partly on the facilities available. In 
Boston, where an artificial kidney and team are available at any time, dialysis 
is used early in the course of uremia.”-” Dangers of such treatment are neg¬ 
ligible, and the clinical course of the disease is much more mild if uremia is re¬ 
lieved early. This is especially true in older patients prone to pulmonary and 
other complications incident to prolonged bed rest. The other approach is dic¬ 
tated largely by the fact that use of the artificial kidney interrupts the work of 
busy physicians and entails considerable expense. Thus, the artificial kidney is 
not employed unless it appears dangerous to wait. The artificial kidney is used 
only when 1) blood urea level is between 300 and 400 mg. per hundred ml.; 2) 
serum potassium level is higher than 7 mEq/L.; and 3) a CO 2 combining power 
is less than 12 mEq. 

The position of both groups is justified, and the present authors prefer the 
middle of the road. 

The clinical conditions of patients with uremia differ immensely even if they 
have identical levels of retention products. The clinical condition is an important 
factor in determining whether treatment with the artificial kidney should be 


Goodale, W. T.: Plasma renin concentration of pa- 
tienta treated mth artiBcial kidney. Fed Proc., 11:67,1952. 

artiCdal Mdney.' Am.^?.°Zd^; Experiences with Kolff 

E-'Medical progress;'artiBcial kidney. Now Eng. J. Med., 246: 17,1952. 
r.n ocTvi!. Es'' O' artificial kidney in treatment of uremia. Bull. New York Acad. 


Med. 28:523,1952. 

■’i?’’ oi?’ Callahan, E. J., HI and Thorn, G. W.: Use of artificial 

Kidney: clinical experience. J. Clin. Investigation, 29; 425,19^. 
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started. Characteristics of severe uremia may be progressive restlessness, irra¬ 
tional behavior or stupor. These symptoms are often promptly relieved after 
dialysis. One should not wait until a patient is completely comatose before em¬ 
ploying the artificial kidney. Pulmonary edema and cardiac failure have often 
been improved by immediate dialysis.* - The extreme abdominal distention 
often accompan 3 dng uremia also subsides promptly after dialysis. Vomiting, 
which frequently makes all oral intake impossible, is nearly always less or absent 
after dialysis. 

Potassium intoxication rarely occurs without severe renal impairment and 
for this reason it is discussed here and not under the intoxications. Potassium 
intoxication can be relieved promptly by the artificial kidney.* ■ The changes 
in the electrocardiogram** are reversed during the dialysis and several authors*® 
have assumed that the dialysis saved the patient’s life. 

The conditions listed that indicate treatment vdth the artificial kidney may 
occur in the course of acute or chronic uremia, independent of their cause. Some 
intoxications and edema in themselves occasionally provide an indication for 
use of the artificial kidney. 


CONDITIONS LEADING TO THE INDICATIONS FOR USE OF ARTIFICIAL KIDNEY 


1) Acute uremia* Ischemuric episode;** anuria following transfusion ac¬ 
cidents, crash s 3 nndrome, shock, burns, or major operation and hepatorenal 
s 3 mdrome: These conditions are often erroneously called lower nephron nephrosis. 
Symmetrical cortical necrosis is probably an extreme form of this same syndrome. 

Nephrotoxic poisoning (e.g. mercury, carbon tetrachloride and sulfonamides) :** 
Some poisons may cause urinary suppression but little kidney damage (e.g. 
salicylate poisoning). The poison may be dialyzable. (See later.) 

Acute glomerulonephritis in the earher stage of the disease should not be 
treated with the artificial kidney as Merrill*® has observed convulsions in such 
patients after dialysis. However, our results in the late stage of severe acute 
glomerulonephritis have been encouraging.* • * Treatment of uremia secondary to 
subacute glomerulonephritis with progressive oliguria is invariably unsatisfac¬ 
tory.* 

2) Acute exacerbation of chronic uremia. Whether this is caused b}’’ an exacerba¬ 
tion of a chronic nephritis or by an intercurrent infection, operation or intoxica¬ 
tion, it should be treated exactly like acute uremia. Equilibrium may be restored 
so that a useful life is possible despite persistent chronic uremia. 


Kolff, W. J.: Serum potassium in uremia, report of 16 cases some with parab'sis. J. 
Lab. & Clin. Med., 36: 719, 1950. j- i -o 

«Kohn, R. M. and Kiley, J. E.: Electrocardiographic changes during hemodialysis, 
with observations on contribution of electrolyte disturbance to digitalis toxicity. Ann. 
Int. Med., 39; 38, 1953. , Kopt, 

* Some recent examples of acute uremia treated with the artificial kidnej' nave oe^ 
presented in the Transactions of the American Association of Genito-Urmary 1 ^ 

Oliver, J., MacDowell, M. and Tracy, A.: Pathogenesis of acute renal failure associ 
with traumatic and toxic injury; renal ischemia, nephrotoxic damage and iscliemuric p 
sode. J. Clin. Investigation, 30: 1307, 1951. , „,.u:„io a.il- 

Davison, J. C. and McDaniel, W. H.; Anuria following treatment with a multip 
phonamide preparation, Ulster M. J., 19: 176, 1950. 
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3) Chronic uremia. Goldner, Gordon and Danzig^' recently reported some of 
their results from the use of dialysis in the treatment of patients with chronic 
renal disease. Of 20 cases of chronic uremia that had been treated carefully before 
and had shown little improvement, 13 had improvement of tlreir symptoms 
which lasted an average of three days after dialysis -ndth the artificial kidney. 
Surprisingly, seven had remissions lasting an average of two months. This cor¬ 
roborates the experience of Alwall** in Sweden and ours.* 

4) Inloxicalions without primary nephrotoxic actions. Some intoxications may 
be treated with the artificial kidney to remove the poison by dialysis. Bromide’*- 

is more effectively removed by the artificial kidney than by the human kid¬ 
neys. Salicylates are well removed by dialysis.”-Of the barbiturates,”'*’ some 
aredialyzable*’* (phenobarbital (luminal)), some arc slightly dialyzable (pento¬ 
barbital (nembutal)), but others arc almost undialyzable*'* while bound to 
plasma proteins (secobarbital (seconal) and nmybarbitnl (amj-lal)). 

5) Dialysis as pre- or postoperative measure. Hemodialysis is occasionally of 
value in preparing a patient with uremia for siirger}-,’* especially if the objective 
of the operation is removal of the cause of the urinary suppression. 

6) Intractahle edema as indication for treatment. Intractable edema may occur 
in many clinical conditions and often complicates acute or chronic uremia. 
Skeggs, Leonards and Heisler’s artificial kidney used as dialyzcr-ultrafilter** 
can remove 1000 to 1200 ml. of ultrafiltrate from a patient per hour.*-*** Other 
types of filtrating and dialyzing kidneys arc less effective, but can bo used.*’ 
Hematocrit determinations must be done during treatment to recognize too 


’* Goldner, F. Gordon, G. and Danzig, L. E.: Use of artiCcial kidney in chronic uremia. 
A.MA. Arch. Int. Med., 93 j 61 ,1954. 

• Several reports of patients who had chronic uremia and were followed for several 
months or a year after dialysis (peritoneal lavage) have been published elsowhere.*® 

Mernll, J. P. and Weller, J. M.; Treatment of bromism with artificial kidney. Ann. 
Int. Med., 37: 186, 1952. 

"Wolf, A. V.: Artificial kidney. Science, IIB: 193, 1052, 

Bywaters, E. G, L, and Jockes, A. M,: Artificial kidney; its clinical application in 
treatment of traumatic anuria. Proc. Roy. Soc. Med., 41:420,1048. 

“Doolan, P. D., Walsh, W. P., Kyle, L. H. and Wishinsky, H.: Acetylsalicylic acid 
intoxication, a proposed method oj treatment. J.A.M.A., 146:105, 1051. 

__- ■ irtifioial kidney XX. Treatment of 

„ - polyuria, exchange ultrafiltra- 

treatment of barbiturate poison- 


H., Walsh, W. P., Doolan, P. D., Wishinsky, H. and Pallotta, 
tion' *3^2^3^i ^19^ nemodialysis to treatment of barbiturate poisoning. J. Clin. Investiga- 

K,’ Doolan, P. D. and Jeghors, H. J.: Treatment of barbiturate 

PO’sciung by hemodialysis. Am. J. Med., 13: 104, 1952. 

kidn*ey Fed^ = t t> - j o • - Removal of barbiturates from blood by artificial 

" Leonar . —j w-i— » — — . . _ . . 
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rapid dehydrations. During the ultrafiltration we find it useful to maintain the 
circulating plasma volume with dextran. 

Since some oliguria may follow treatment with ultrafiltration, it is neces¬ 
sary to restrict the patient’s fluid intake the following days. Sometimes diure¬ 
sis follows a single treatment with a filtrating-dialyzing artificial kidne 3 L’'®^'‘ 

The purely dialyzing, nonfiltering types of artificial kidneys are less effec¬ 
tive in removing edema, but by the addition of extra glucose to the rinsing 
fluid to 5 per cent) considerable amounts of fluid may be removed.^’In 
this wa 3 ^ Lewis and others” induced a weight loss of 4 kg. in 6 hours of dialysis. 
However, these authors and Merrill et al.®‘ gained the impression that high con¬ 
centrations of glucose caused vomiting and drowsiness of the patient. This con¬ 
curs with our experience. Blood sugar content may rise over 700 mg. per hundred 
ml., necessitating the use (10-40 u. per hour) of insulin intravenously. 

CONTRA-INDICATIONS FOR TREATMENT WITH THE ARTIFICIAL KIDNEY 

Active uncontrollable bleeding is the only absolute contra-indication to treat¬ 
ment with the artificial kidney. Heparinization may activate gastro-intestinal 
hemorrhages, often present in severe uremia,^^ but this is rarely serious. The 
ulcerations found in the rectum of patients with bichloride of mercury poisoning 
may bleed under the influence of heparinization. Wounds not bleeding before 
dialysis present a calculated risk. 


SUMMARY 

“Conseivative” management suflBces for the majority of patients with acute 
urinary suppression. When it does not, the dialyzing methods (artificial kid¬ 
neys, peritoneal and intestinal lavage) are valuable adjuncts. Diab'^sis 
is also useful in the treatment of certain cases of chronic uremia, for the re¬ 
moval of some poisons, and for the removal of otherwise intractable edema. By 
the use of plastic tubing and silicone-coated glassware in artificial kidneys, little 
heparin is required; consequently, danger from hemorrhage is minimized. Among 
the dialyzing methods, the rotating artificial kidney is the most effective in 
terms of clearance. Among the artificial kidneys that use dialysis and filtra¬ 
tion, the one of Skeggs, Leonards and Heisler is most effective in terms of clear¬ 
ance, and it can also be used as an effective ultrafilter. 

van den Bossche, M. and KolfF, W. J.; Possible removal of edemic fluids by dialj^sis 
with hypertonic glucose solution. Geneesk. gids, 26: 284, 1948. „ ^i- • i 

“ Lews, F. J., Reiser, M. P., Egdahl, R. H., Raffucci, F. L. and Flink, E. B.: Clinical 
uses of artificial kidney. Journal-Lancet 72; 1, 1952._ _ _ -vt j q 7 . or 

Mason, E. E.: Gastrointestinal lesions occurring in uremia. Ann. Int. Med. oC Jo, 

1952. 
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SUCCESSFUL USE OF SIMPLIFIED METHOD OF INTERIVHTTENT 
PERITONEAL DIALYSIS 
WILLIAM II WAUGH* 

from the Department oj Internal Medicine, Ijing Island College Hospital, Brooklyn, N I 
and the Department of Medicine, Uniiersitij Hospital, Baltimore, Md 


Since its introduction by Ganter* in 1923, peritoneal dialysis has been a con¬ 
troversial means of treating human renal insufficiency Due to the impetus 
of Frank, Sehgman and Fine’s’ re-introducUon of peritoneal lavage m 1946, 
peritoneal dialysis was employed rather widely for several years Despite a 
modification of their method, Frank and co-workers’ noted a high incidence 
of peritomtis and advised that dialysis be stopped after a mavimal period of 72 
hours in order to lessen this hazard. By 1951, peritoneal dialysis had been gen¬ 
erally abandoned as a means of therapy for severe uremia because of mechanical 
difficulties which may prevent adequate drainage of the peritoneum, because of 
difficulties encountered in controlling water and electrolyte balance, and because 
of the risk of fatal peritonitis ’ 

In 1951, Grollman, Turner and McLean’ described a twice daily technique 
of peritoneal lavage which they successfully used m nephrectomized dogs for 
periods up to 70 days without the dc\clopmcnt of infection They applied their 
teohmquo to five human cases, but employed pentoneal dialysis at 2 hour in¬ 
tervals for a total duration of 16 to 48 hours Tliey failed to demonstrate that 
pentoneal dialysis can be applied to the human for extended periods without the 
development of pentonitis 

Recently, Legram and Mernll' reported a simplified technique of short-term 
contmuous pentoneal dialysis wluch is advisedly not repeated in less than 48 
hours because of an increasing risk of infection with a greater duration of di¬ 
alysis 

It thus appears that pentoneal lavage for extended periods of time has not 
proven itself without considerable climcal hazard 

This paper describes the successful climcal use of intermittent peritoneal 
dialysis in a simphfied and interrupted fashion for 29 days Smee adequate drain¬ 
age of the irngatmg fluid and control of fluid and electrolyte balance w ere also 
demonstrated, the thesis is presented that intermittent peritoneal lavage can 
be performed m the human for extended penods of time wnthout the development 
of peritomtis or other serious complications The value of this simphfied method 
0 intermittent pentoneal dialysis in the relief of severe potassium intoxication 
IS demonstrated in a second case 


Accepted for publication Tebruary 18,1954 

Georpa^™u^atr Physiology and Pharmacology, Medical College of 

' Ganter, G Munchen med Wchnsohr 70 -1478 1008 

* Irani » * c » • * r 

* Fran .. 

Ruteubu ' .. • 
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^ ^ Med , 87: 379-390, 1951 

l^egram, M andMernll, J P New Eng J Med , 248‘125-129,1953 
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MATERIALS AND METHODS 

The technique of intermittent peritoneal dialysis employed is a modification 
of the method of Grollman, Turner and McLean.® 

The basic lavage fluid consists of lactated Ringer’s solution, U.S.P. or in the 
case of severe potassium intoxication, a solution made by mixing two parts by 
volume of 0.9 per cent sodium chloride (e.g. isotonic sodium chloride solution, 
U.S.P.) and one part by volume of sixth-molar racemic sodium lactate solution 
(e.g. sodium lactate injection, molar, U.S.P.). The electrolyte composition 
of the perfusion fluid is described in table 1. To the basic lavage fluid, glucose is 
added to a final concentration of 2 to 6 gm. per 100 ml. in order to obtain the 
desired osmolarity of the perfusion fluid. For this purpose, 50 ml. ampules of 60 
per cent glucose solution are used. Penicillin (50,000 units) and streptomycin 
(0.5 gm.) are added to each Uter of fluid. All of the materials used in the lavage 
fluid are generally available and may be purchased in a sterile form for clinical 
use. 

A routine abdominal paracentesis set is employed and, with aseptic precau¬ 
tions, a typical paracentesis is performed in the median line below the umbilicus 
of the patient. With the patient supine, the stylet is removed and tubing from an 
intravenous infusion set is attached to the proximal end of the trocar. The lavage 
fluid, preferably warmed to body temperature, is instilled during a brief period 
to a total volume of 3 to 3.5 liters. The trocar is then withdrawn. 

A rounded tack-hke rubber cap found on the needle adapter part of an in¬ 
fusion set (Amiset, Mead Johnson and Go.) is used as a plug and the stem of the 
plug is inserted into the superficial part of the paracentesic opening. The stem 
of this plug or cap has an external diameter of 0.6 cm. and both its length and the 
diameter of the top of the plug are approximately 1.2 cm. Over the plug, a sterile 
pressure dressing with a scultetus binder is applied. 

Within 2 to 4 hours, or in 4 to 6 hours in the case of severe hyperpotassemia, 
the patient is placed in a sitting position and the dressing and plug are removed. 
Then, the trocar is re-inserted at the same site vdthout anesthesia and paracen¬ 
tesic drainage is accomplished by gravity. The site is then redressed. 

Such a technique of peritoneal dialysis is repeated as necessary, even two or 
three times daily. 


Table 1. Electrolyte composition of fluid for peritoneal dialysis 


Ions, mEq./L.* 

Lactated Ringer’s Solution, 
U.S.P. 

Lactated NaCI Solution 

Na+. 

130 

158 

e:+. 

4 


Ca++. 

3.5 


Cl-. 

109.5 

103 

CjHsOa- . 

28 

55 


275 

316 


_____— 


* Before addition of 50% glucose, 
t Total milliosmolarity. 
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I. INTERMITTENT PERITONEAL LAVAGE TnERAPY DURING PROTRACTED ANURIA 

Obsmalions. A 14-year old boy entered the hospital on April 9, 1951 because 
of a petechial eruption of 2 weeks’ duration. Physical examination revealed 
generalized potechiae and slight peri-orbital edema. Laboratory examination 
showed signs of acute glomerulonephritis with azotemia. The patient gradually 
became oliguric. 

The patient’s scrum electrolyte concentrations during hospitalization are 
chronologically recorded in figure 1. 

Generalized clonic comnilsions developed. On April 28, the patient was dis¬ 
oriented, amaurotic, and very lethargic. The seizures, not prevented by intra¬ 
venous calcium administration, were becoming more frequent. Virtual anuria 
ensued and persisted, with urinary volumes ranging from 0 to 60 ml. per day 
and rarely exceeding 5 ml. per day. 

Ohsenalions and resulls during peritoneal dialysis. In the evening of April 28, 
1775 ml. of lactated Ringer’s solution, TJ.S.P., modified with glucose and anti¬ 
biotic, were introduced intraperitoncally through tubing attached to an 18 gauge 
spinal puncture needle. Later, a paracentesis was attempted unsuccessfully (the 
trocar was not introduced sufficiently deep). 

The next day, 2300 ml. of the lavage solution were instilled intraperitoneally. 
Three and one half hours later, by paraccntcsic drainage, 3,400 ml. of fluid 
were obtained. Then, 3,450 ml. of the lavage solution were instilled through 
the same abdominal trocar. Five and one half hours later, a trocar was re-inserted 
and 3,400 ml. of fluid were again obtained. 

The following day, a volume of 4,600 ml. of fluid was instilled and a pres- 


lUl «Tii , ikr 
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Postmortem observation. Grossly, the peritoneum was everywhere within nor¬ 
mal limits, save for a few small fibrous adhesions of the parietal peritoneum 
immediately adjacent to the site of the paracenteses. Many sections of intestine 
were examined microscopically and the serosa and subserosa of the intestines 
were entirely wnthin normal limits. Edema, however, of the subserosa of the gall¬ 
bladder was observed. 

Lesions of a necrotizing panarteritis were found in the heart, adrenals and 
kidney in association with a severe diffuse glomerulosclerosis. Apparently, 
the patient died from myocardial failure due to myocardial infarction, the 
result of a hypersensitivity angiitis. 

II. INTERMITTENT PERITONEAL LAVAGE THERAPY FOR ACUTE POTASSIUM 

INTOXICATION 

Intermittent peritoneal dialysis wms also used to relieve severe potassium 
intoxication in a case of acute anuria due to glomerulonephritis. 

Materials and methods. The technique employed was identical with the method 
previously described except for the nature of the lavage fluid. Lactated Ringer’s 
solution, U.S.P., was avoided because of its potassium content of 4 mEq/L. 
Instead, a solution of sodium chloride and racemic sodium lactate was utilized 
with glucose added to a 4.4 gm. per cent concentration. 

Observations and residts. A 25-year old housewife was hospitalized qn February 
4, 1952 with increasing weakness, dyspnea and mild hemoptysis. The patient 
had had a chronic productive cough. Physical examination revealed slight 
peri-orbital edema and sonorous musical rales bilaterally. Laboratory examina¬ 
tion showed signs of acute glomerulonephritis with azotemia. 

Ten days after admission, the patient became anuric and more dyspneic. 
The blood urea level was now 376 mg. per cent and the serum potassium 7.7 
mEq/L. An electrocardiogram showed evidences of potassium intoxication. 

Despite the slow intravenous administration of 87.5 gm. of glucose with 25 
units of insulin, the patient failed to manifest significant clinical improvement. 
The subsequent blood urea level was 569 mg. per cent and the serum potassium 
value was 8.1 mEq/L. In a few hours, an electrocardiogram revealed signs of 
intense potassium intoxication with almost complete disappearance of P waves, 
atrial-ventricular dissociation, and complete right bundle branch block (fig. 
2, A). _ 

Peritoneal dialysis with 3.4 liters of the lactated sodium chloride-glucose solu¬ 
tion was performed for four hours. During this dialysis, the cardiac rhythm be¬ 
came regular and the patient improved clinically. An electrocardiogram (fig- 
2, B) taken immediately after the dialysis showed practically normal findings 
in contrast to the severe potassium intoxication of the heart previouslj'’ present. 

In a few hours, however, the patient became more dyspneic and electro¬ 
cardiographic signs of severe hyperpotassemia re-appeared. Two more intermit¬ 
tent peritoneal lavages were successfully performed. The patient became ex¬ 
tremely dyspneic and cyanotic and expired on her twelfth hospital day. 
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Fig. 2 Klectrociirdiogr.iins (lend 1) sliowinp .1, inicnse potiiBsiuin iiitoMcntioii imniedi- 
atclj' lieforo diiilysh and II, marked improvement after I Inmrs of peritoneal dialtsis with 
hictatcd sodium cldoridc-filucoso solution 


Postmortem e.\amiiiation revealed ma.‘-sive intrapttlmonary liemorrlmgc, 
tubular broiichioctasia, and extensive acute and stibacute glomerulonephritis. 


DISCU.SSION 


Lactated Ringer’s solution, U.S.P., having a decreased sodium: chloride 
ratio when compared with normal plasma, has a tendonoj’ to reduce the plasma 
carbon dioxide combining power. Although its lower sodium concentration 
(130 mEq/L) than that of normal plasma is advantageous in the presence of 
edema, cardiac failure, or severe hypertension, sodium bicarbonate or lactate 
may occasionally be desirable supplemental therapy by mouth or by vein. 

During the 29 daj's of peritoneal dialysis described above, frequent aerobic 
and anaerobic cultures of the lavage fluid were attempted and, in every’ instance, 
no growth was found. Upon postmoitem study, gross and microscopic signs of 
peritonitis were absent despite 45 intermittent peritoneal dialyses over the 29 
ay peiiod. It thus appears that peritonitis is not inevitable with all forms of 
peritoneal dialysis performed for an c.xtcnded period. Intermittent lavage, up to 
wo 01 t iree times daily, is recommended to avoid the high incidence of peritoni- 
is previous y found in clinical studies. The caution of Legrain and hlerrill® 
no o repeat peiitoneal dialysis within 48 hours appears inapplicable if the 

me 10 0 in ermittent lavage is utilized inteiTuptedly even as often as several 
times a day. 


The demonstration that fluid and electrolyte balance were controlled, drain- 
age 0 le iriigating fluid was adequate, and peritonitis was absent during 
ermi en peritoneal dialysis in the human for 29 days affords strong evidence 
against generally abandoning this means of treating severe renal failure. 
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For the alleviation of potassium intoxication if severe despite conservative 
therapy, intermittent peritoneal dialysis is advocated employing a lactated 
sodium chloride solution. Sufficient glucose should be added to make the lavage 
solution someAvhat hypertonic to the patient’s plasma. Besides removing sizable 
amounts of potassium, this dialj^zing fluid maj’’ also lessen the toxicity of the 
lyperkalemia due to its excess amount of sodium ion. Tabor and Rosenthafi 
demonstrated the toxicity of potassium administered in solutions devoid of 
sodium. 

Clinically, intermittent peritoneal dialj’’sis should prove most useful as an 
adjunct to the conservative treatment of renal insufficiency. Although intestinal 
lavage, such as the method of Hicks and associates,® is an effective means of 
removing potassium, the fluid and electrolyte distribution during intestinal 
lavage is difficult to control.® 

When vividialj'sis is necessarj’^ for the alle\nation of severe hyperpotassemia 
or serious uremia, hemodialysis by means of an artificial kidney or peritoneal 
dialysis should be undertaken.® If bleeding tendencies exist, peritoneal dialysis 
usually takes precedence over the use of the artificial kidnejL'' 

The artificial kidne 3 '' is a tedious and complex technique. It demands a team 
of workers for successful use and is not readily available. The simplified tech¬ 
nique of intermittent peritoneal dialj'-sis herein described demands less apparatus, 
less fluid volume, and less attendance. It maj’’ be performed as a bedside pro¬ 
cedure. Furthermore, the basic irrigating fluid is convenientlj’’ prepared from 
commerciallj’’ available materials. Grollman'® has described an irrigating fluid 
made from commericall}’’ available solutions and from magnesium chloride. 

The method of mtermittent peritoneal dialysis is simpler and appears to 
have more advantages than the continuous technique of Legrain and Merrill.® 
They recommend the use of an irrigating solution which is not commercially 
available and constant attention must be paid to the maintenance of proper 
balance between inflow and outflow tracts for an average duration of 12 to 15 
hours. With Legrain and Merrill’s method, the average extraction ratio of po¬ 
tassium is about 30 per cent with a rate of flow of two liters per hour.® In the 
experience of the author, the extraction ratio per unit volume is approximately 
66 per cent for both potassium and inorganic phosphate and is about 100 per cent 
for urea* when intermittent dialysis is emplojmd for 4 hours. Furthermore, less 
fluid volume is used in the interrupted or intermittent method of diab'sis over a 
48 hour period than in the continuous method of peritoneal lavage. 

In 1951 Kolff“ stated that death from acute uremia should be extremely 
rare. If Kolff’s opinion is to become a realization in the near future, the moie 
practical availability of a simplified form of intermittent peritoneal dialysis 
appears to be a crucial factor. 


’ Tabor, H. and Rosenthal, S. M.: Pub. Health Rep., 60: 401-419, 1945. 

* Hicks, M. H., Crutchfield, A. J. and Wood, Jr. J. E.: Am. J. Med., 9: 5(-62, l.)o • 

= Corcoran, A. C.: J.A.M.A., 163: 1233-1236, 1953. ro ri 

Grollman, A.: Acute Renal Failure: Springfield, Charles C Thomas, 1954, PP". , ’ 

* The extraction r.atio of urea is frequentlj’' higher than 100 per cent. This paiac 
been also observed and explained by Grollm.an, Turner and McLean.® 

” Kolff, W. J.: Clev. Clin. Quart.’, 18: 216-228, 1951. 
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SUJBIARY AND CONCLUSIONS 

A simplified method of intermittent peritoneal dialysis is described. It may 
be conveniently carried out as a bedside procedure utibzing readily available 
materials. 

With the long-term frequent use of intermittent peritoneal lavages in the 
human, control of fluid and electrolyte balance, adequate drainage, and an 
absence of bacterial peritonitis arc obtainable. 

This technique of intermittent peritoneal dialysis should prove a valuable 
adjunct to the conservative treatment of acute potassium intoxication or severe 
uremia. 
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STUDY AND IMANAGEMENT OF UROLOGICAL PATIENTS WITH 

RENAL FAILURE 

N. S. R. MALUF 

From Department of Urology, Columhia-Preshyterian Hospital, New York, A’’. 7. 

Renal insufficiency seen in a urological service is typically the result of ob-' 
struction and/or infection. Even after the obstacle to urinary flow has been 
removed and the infection cleared, the patient may be left vuth transient or 
permanent renal inadequacy. The following account describes our management 
of changes resulting from markedly subnormal renal function in urological 
patients who are about to undergo surgery, who have undergone surgery, or in 
whom surgery was considered to be contra-indicated. 

The operations, incidental!}’- mentioned, were performed by several members 
of the attending and resident staff. Details of these procedures are not given 
as they are immaterial in the present report. Thanks are extended to the follow¬ 
ing members, past and present, of the Columbia-Presbyterian Medical Center 
for light and stimulation on various aspects of this study: Stanley E. Bradley, 
Charles L. Fox, Jr., Da-vid V. Habif, Gilbert H. Mudge and Kermit L. Pines. 

A. RENAL FAILXrEE FROM INFECTION AND MULTIPLE OR LARGE PELVIO-CALYCEAL 

STONES 

Case 1. (PH 770102.) In 1952 a 70-year-old white woman was admitted because 
of bilateral staghorn calculi that had been present at least since 1937. She was 
flrst seen in 1945 with large dendritic calculi with satellites in both kidneys and 
bilateral hydronephrosis. The [inorg. PJs,* [Ca]„* blood urea nitrogen, and 
[alkaline phosphatasejs* were normal but she was moderately anemic. The 
urine was alkaline with microscopic hematuria and was free of bacteria. Her 
blood pressure was 200/100 and she had tenderness to deep palpation in the right 
renal region. In 1945 treatment was not specific. NephroUthotomy was not per¬ 
formed because of her borderline renal and cardiac status. She was lost 
to follow-up tmtil 1947, at which time there was no change in the renal calculi; 
the [Cajs and [inorg. P], were normal but the blood urea nitrogen had risen to 
25 mg./lOO cc. Urine culture showed Staphylococcus albus. Recurrent gross 
hematuria and pain in the renal regions continued. She was treated thus: 1) 
“maintenance calcium” diet, i.e. about 600 mg. daily ;t 2) neutral or slightly acid- 
ash diet; 3) Al(OH )3 suspension (4 per cent) -with Mg trisilicate (12.5 per cent), 
30 cc 4i.d. to reduce the absorption of phosphorus through the intestinal tract; 
4) FeSOi 150 mg. t.i.d.; 5) analgesic for pain. 

In 1948 she was digitalized and put on a low NaCl diet because of her moder- 

Present address: Section of Urology, Dept, of Surgery, Bajdor University College of 
Aledicine, and Surgical Service, V.A. Hospital, Houston, Texas. 

Accepted for publication February 15,1954. . , • u i- t JnHirate 

* Abbreviations or names of chemical elements or compounds within brackets ina 
concentration. Subscript s indicates concentration in serum. 

t “Daily” implies “in 24 hours.” ~ 
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ately advanced aiterioscloiotic licart disease. IV o yeais of steady A^OHj) 
produced no effect on tier (Ca], or [alkaline phosphatase], although model ate 
osseous demineralization had developed within a yeai. In 1919 thoic was no 
radiographic change in hei renal calculi She was continued on the above regimen. 
In 1951 a stubborn Bacillus protons infection developed in her urine for which 
she was given mandalic acid 2 gm. 4.i d. for H days Her blood urea nitiogen was 
41 mg /lOOcc, [IICOj], 19 S mEq/L, and (Clj, 112 mEq/L. She was continued on 
an acid-ash diet and requested to drink at least 3 liters of water daily. In Decem¬ 
ber 1951 her [alk. phosphatase],, [inorg P]., [Ca],, [Na],, and [K], were nomial. 
Her [cie.atinine], was 1.75 mg./lOO cc; her endogenous creatinine-clearance 22.1 
oc/min.; and her blood urea nitrogen 25 mg./lOOcc. In spite of the large staghorn 
calculi, the urinary e\cietion of Ca and P in 24 hours was only 32 S mg. and 88 
mg respectively, on one occasion, while on a daily intake of about 150 mg. of Ca. 
On another occasion the outputs were only 12.9 mg. and 51.2 mg. lesiiectively. 
In man}' other cases with staghorn calculi we have also not been able to find 
h}q)ereaicuria while the patient was on 150 mg. of Ca daily. 

Early in 1952 she died at home piobably from nrtcrioscleiotic myocardial 
failure, judging from the outpatient clcclrocardiogiams taken shortly before. 

Case 2. (PII 030345.) In 1951 an obese 5I-ycnr-oId Ncgiess had pam in the 
nght renal region foi 2 years, blood picssiiio 140/85, weight 103 kg., afebrile, 
tenderness 2 plus in right renal region; no tenderness m left. She had a largo 
dendritic staghorn calculus in a relatively small right kidney; neither kidney 
concentiated diodrast sufficiently for pyelography, left renal pelvis and calyces 
appeared normal by retrograde pyelography; urine had fi\cd specific gravity, acid 
reaction and contained B protcus. nemoglobm 9 1 gm./lOO ce. She was not con¬ 
sidered a candidate foi nephrolithotomy because of advanced, appaiently ir¬ 
reversible, renal failure. 


Plasma elect roly Ics 


Base 

^ 0 * 147 1 rnCq/I, 

K+ 4 S 

Ca 7 G mg /lOO cc 


Acid 

Cl- 100 niHq/L 

IlCOr 0 9 

Pr" 10 5 

Inorg P 0 7 mg /lOO cc 


S e abitually drank watei copiously and e\cieted about 3 liters of unne daily, 
n spite of the laige urinary output hci blood urea nitiogen icmauied elevated 
an essentially stable: an indication of advanced renal damage On a legular 
diet, howevei, the daily iiimaiy excretion of K was as expected. Ilei 2-liour 
p leno sii fonphthalein excretion was only a trace. To correct acidosis and 
piomote mresis she was dischaiged on 90 mEq of Na acetate 1 1 d orally.* 
0 prexent tetany from inevitable drop in the ionized calcium occiirnng with 
ecreasing aci osis, she was given 5 gm. of calcium lactate twice daily f Thiee 
months later, as an out-patient, hei laboratory data were as follows: [Ca], 9 9 


* acetate therapj 

T See Commentary on use 


18 discussed in Commentary, 
of calcium Jactate 
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mg./lOO cc, [inorg. P]s 3.85 mg./lOO cc, [HCOsls 15.9 mEq/L, [Cl]s 119 mEq/L; 
blood urea nitrogen 83 mg./lOO cc; hemoglobin 8.8 gm./lOO cc. Her [Ca], was 
normal but she was still in marked acidosis although she “got around”, felt-well, 
and lost no weight (fig. 1). 

Late in 1952, Avhen last seen bj"- the writer, her renal status (blood urea nitro¬ 
gen, creatinine, phenolsulfonphthalein) was unchanged; .she had continued on 
90 mEq of Na acetate t.i.d. and Ca lactate. Her acidosis was somewhat di¬ 
minished ([HCOj], 19.7 mEq/L); her [Ca]s of 8.5 mg./lOO cc and [inorg. P], of 
5.3 mg./lOO cc indicated appreciable retention of pho.sphate. Her endogenous 
creatinine-clearance was 14.4 cc/min (about 12 per cent of nonnal), i.e. of the 
same order as her urea-clearance a year before. She weighed 101 kg. and reported 
a good appetite. Her basal metabolic rate was normal. 

Case 3. (PH 097918.) In 1952 a 46-5’’ear-old white woman was seen; since 1942 
she had undergone at least fir’e operations on her kidne 3 's elsewhere. These in- 



Fig. 1. Case 2. Pleasant facies and good appetite in spite of a steady blood urea nitrogen 
exceeding 80 mg./lOO cc. Acidosis controlled by Na acetate. Daily urinary output about 
3 liters. 

eluded several procedures for renal calculi and a left nephrectomJ^ A large 
dendritic calculus with satellites occupied her solitaiy right kidne 3 ^ She was 
nauseated and vomited prior to admission. Her blood pressure was fairly stable 
at 140/90. Her blood urea nitrogen was 115 mg./lOO cc; she was acidotic, hjqto- 
calcemic, and afebrile. 

The acidosis and hjqDOcalcemia were corrected parenterallj’" promptlj’’ as 
follows:* 


Bodily weight 

Actual [HCOjIs 
N ormal [HCOjk 
Therefore deficit of HCO3 
Now 1,000 cc M/6 Na lactate 
Therefore, 600/167 
E.xtracellular water (ECW) 
Actual [Cajs 
Normal [CaJs 
Therefore deficit of Ca 
(KI 


50 kg. 

30 liters total bodily water. 
7 mEq/L. 

27 mEq/L. 

(27 - 7) X 30 = 600 mEq. 
167 mEq lactate or HCOj". 
3.6 1. M/6 lactate. 

50 kg. X 20/100 = 10 liters. 

7.5 mg./lOO cc. 

9.6 mg./lOO cc. 

(9.5 - 7.5) X 10 = 200 mg. 


= 36 mEq/L. _ __ 

See Commentary for data on wiiter and electrolyte compartments used in these cal 
culations. 
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Therefore, therapy today and again tomorrow. 

2 liters M/G Nn lactate + 100 gm. glucose. 

0.5 liters Mudge’s solution.* 

1.0 liter 5 per cent dextrose in water. 

Ca gluconate 4 gm. i.m. (s 89 mg. Ga X 4; = 35G mg. Ca). 

At least 100 gm. of glucose (dextrose) should be given a day to keep ketogenic 
acidosis at a minimum and to reduce cellular brcakdorni and protein-loss; the 
maximum of this effect is obtained by giving 100 gm. glucose daily (Gamble, 
1949). This is discussed in the Commentary. 

On the second day of parenteral therapy calcium gluconate was omitted and 
the patient underwent tremors while receiving the sodium lactate intravenously. 
The tremors ceased shortly after intramuscular injection of 4 gm. Ca gluconate. 
After two days of parenteral therapy, as outlined above, the [HCOj], rose to 27 
mEq/L and the blood urea nitrogen fell to 83 mg./lOO cc. On the seventh day 
after admission the patient was able to take all nourishment orally. At that time 
her blood urea nitrogen was at a stable minimum of 39 mg./lOO cc. Her endoge¬ 
nous creatinine-clearance was 10.7 cc/min. Acidosis was maintained at nn ac¬ 
ceptable level by 30 mEq Na acetate and 10 mEq K acetate 4.i.d. supported 
by 2 gm. calcium lactate t.i.d. (fig. 2). To replenish a presumed deficiency of K, 
indicated by a [If], of 3.0 mEq/L, the K acetate was supplemented by 0.3 gm. 
enteric coated KCl t.i.d. (= 12 mEq). K-supplement was, however, cancelled 
after the [If], rose to 5.3 mEq/L on the eighth day of If-therapy. Several days 
before discharge it was noted that her acidosis almost could be prevented by 
raising the Na acetate dosage to CO mEq 4.i.d. 

On a daily Ca-intake of about 150 mg. her 24-hour urinary calcium was 133 
mg. and phosphorus 211 mg. During these measurements she excreted 3,260 co 
urine and her endogenous crcntininc-clearancc was 12 cc/min. Her anemia 
(Hb = 9 gm./lOO cc) was corrected by 1,000 co of blood. To study the size of the 
spleen before and after transfusion, in an attempt to throw light on the etiology 
of anemia in uremia, 50 co of 25 per cent thorotrast (thorium dioxide) were 
injected intravenously to make the spleen more radiopaque. Transfusion with 
1,000 cc of blood did not alter the size of the spleen detectably, thus contra¬ 
indicating augmented hemolysis as cause of her anemia. 

She was discharged on the following therapy: 

1) Maintenance (600 mg.) calcium diet. 

2) Na acetate 60 mEq 4.i.d. 

3) Calcium lactate 2 gm. t.i.d. 

4) At least 3 liters of water daily. 

Cose /. (PH 946441), a white man who was 56 when seen in 1952, had tu¬ 
berculosis of the genito-urinary tract in the early 1930’s culminating with 
right nephrectomy and left cutaneous ureterostomy with indwelling ureteral 
catheter. Hrine cultured on several occasions from the left solitary kidney showed 
no tuberculosis but E. coli and B. proteus. Attempts to dissolve the calculi in 

• Madge’s solution: NaCl 100 mEq/L; KCl 40 mEq/L. 
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OcufS 

Fig. 2. Case 3. Note correction of [Ca]„ [inorg. P]„ BUN, and [HCOlla with parenteral 
Na lactate and Ca gluconate and then with oral Na acetate. 

the pelvis of the left kidney through the ureterostomj’^ catheter by 
calsol (ethylene-diamine-tetrasodium acetate) in 1949 produced severe nausea 
and vomiting and succeeded in decreasing slightly the size and density of the 
radiopaque stone in the kidney (cf. Gehres and Raymond, 1951). 

The patient was re-admitted repeatedly for chills, fever, nausea, vomiting, 
hematuria, acidosis, and chronic uremia. His blood pressure was 110/60 and his 
renal function in September 1951 about 15 per cent of normal: 

Endogenous creatinine-clearance = 19.6 cc/min. 

Renal blood-flow (PAH clearance) = 62 cc/min.* 

Glomerular filtration (inulin-clearance) = 12,7 cc/min.* 

Filtration-fraction = 20.6 per cent (normal)* 

In September 1951 he was put on a Borst diet (high carbohydrate, high fat, 
low protein) and his blood urea nitrogen fell from 67 mg./lOO cc to 45 mg./lOO 

* Measurements by Dr. Stanley E. Bradley, Department of Medicine, Columbia-Presbj 
terian Hospital. 
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ec; his [crentinine],, however, remnined unchanged at 4.2 to 4.4 mg./lOO cc, 
which indicated no improvement of renal function under such a diet. Ho was 
therefore returned to a "maintenance” calcium diet (600 nag.). In 1951 he was 
discharged on NaHCOj 2.4 gm. 4.i.d. (= 114 mEq/day) rather than on Na 
acetate syrup because the latter nauseated him. He also took 2 gm. calcium 
lactate daily. His renal function, however, continued to diminish and, in Septem¬ 
ber 1952, his endogenous creatinine-clearance was 5.65 to 5.75 cc per minute: 
approximately half that of the previous year and about 5 per cent of normal. 
Renal failure was doubtless due to his severe chronic pyelonephritis abetted by 
the indwelling ureteral catheter. His chart on that admission brought out two 
important items (fig. 3): 1) the drop in (IC], upon alkalinization with available 
Na+; and 2) the prompt rise in [K], upon administering IC-suppIcment of only 
30 mEq daily, indicating advanced renal damage. 

Cose 5. (PH 868095), a 49-year-old wliite woman was first seen in 1947 for 
bilateral renal calculi of 10 years’ duration. Her ureters were dilated and scarred 
bilaterally and it was not possible to eradicate the mixed urinary flora. Bilateral 
cutaneous ureterostomy was performed in 1948 by the method of Fish and Steven¬ 
son (1949). Postoperatively she underwent frequent febrile spikes and her blood 
urea nitrogen remained elevated. Urine culture showed B. pyocyaneus and B. pro- 



in [KL^poD^Si^ntocring K-eu®^ 
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teus. The hydronephrosis augmented. Late in 1950 she undenvent left nephro- 
ureterectomy because it appeared that her left kidney was not contributing to 
her well-being but only to a septic course. Acidosis was moderately controlled 
by 120 mg. Na acetate daily in divided dosage (fig. 4). The pre-nephrectomy 
blood urea nitrogen was 39 mg./lOO cc and the blood urea nitrogen upon dis¬ 
charge about 6 weeks later was 49 mg./lOO cc. 

Case 6. (PH 022924.) In 1951 a 60-year-old white man had had bilateral renal 
calculi for 15 years. In 1934 he underwent right nephrolithotomy elsewhere but 
a calculus remained; in 1938 he underwent nephrolithotomy elsewhere. The 
calculi recurred. B 3 ’’ 1945 he had a right “peimanent” nephrostomy and a poorly 
functioning left kidney. He was followed in another hospital where his nephros¬ 
tomy tube was changed every 2 months and the tube irrigated in situ with 
Suby’s solution G. 



Fig. 4. Case 5. Fall in blood urea nitrogen coincident ■with administration of Na acetate 
orally. 

Upon his first admission to the hospital, in 1951, his blood pressure was 130/90 
and there were large staghorn calculi with satellites in both kidneys. In 1950 
an attempt was made to dissolve the calculi in the right kidney by irrigation 
with calsol through the nephrostomy tube (cf. Gehres and Raymond, 1951). 
Even after 96 hours of calsol irrigation (2 hours of calsol alternating with 2 
hours of isotonic NaCl) no benefit was noted radiographically. The patients 
acidosis could be relieved by 120 mEq Na acetate orally daily in di'vided dosage. 
His blood urea nitrogen simultaneously descended (fig. 4). Suppljdng available 
Na set up a diuresis such that the urinary output exceeded the intake for several 
daj’^s (fig. 5). The fall in [K]s upon alkalization of the patient without suppl 3 dng 
K-supplement should be noted (fig. 4). The blood urea nitrogen remained ele¬ 
vated in spite of a large urinary output, indicating advanced renal failure. 

He was re-admitted in July 1951 with nausea, vomiting, weakness, and pain 
in the left flank. He had been on 120 mEq Na acetate daily but could not tolerate 
this during the preceding 10 days. On admission the blood urea nitrogen was 
106 mg./lOO cc, [Na], 119 mEq/L, [K]s 8.3 mEq/L (not available until the follow¬ 
ing day), [Cl]s no mEq/L, and (HCOJa 9 mEq/L, Hb 7.3 gm./lOO cc, and his 
urine alkaline ■wdth specific gravity 1.010. The follo'wing day he complaine o 
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inabmty to raise his arms and stated that he was "paralyzed”; lie had a bed bath 
and was unable to move his extremities; his fingers and toes were cold and oy- 
anosed. During the past 24 hours he excreted 1,900 cc of urine. Because of this 
moderately satisfactory urinary output and his past history of hypokalemia (see 
g. 5), It was thought that his weakness might be due to hypo- rather thanhyper- 
Kon to confirm this suspicion and ho was transfused with 

SOO CO blood. He died a few hours later. That morning his [Na], was 116.5 mEq/L 

and [KJ. 9.5 mEq/L. These data, however, were available too late to help in 
averting his death at noon. 


Autopsy disi^sed normal intracranial contents, thoracic contents, and peri¬ 
tonei cavity. The pericardial cavity had 25 cc of clear yellowish liquid. The 
neart weighed 450 gm.; the epicardium was smooth and glistening and the myo- 
cardium was not hypertrophied; the coronary arteries were widely patent. His 
gs, sp een, ver, adrenals, and gut were normal. The bone marrow and hmaph 
microscopically normal. The left kidney was greatly en- 

nnf- ihT^ a* l!* j® “P”'® «■ odor and 

^ ^dney had a dilated pelvis and calyces and a markedly thin paren- 

sc^.!.‘li. ta P“c,thyroid glands were approximately normal grossly; micro- 
Bpcnnrloi.;! hyperplasia of the acidophile and chief cells, presumably 

worfht the chronic advanced renal failure. This case is especially note- 
in RnifB hyperkalemia secondarily to extensive renal damage 

from venf^ ^he patient probably died 
fatS '‘"d the low [Na]. at the time may have abetted the 

ratal hyperkalemia; see the Commentaiy. 
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Case 7. (PH 783473.) An obese 62-year-old Negress had had recurrent chills, 
fever, pain in left flank, and hematuria since 1924. In 1936 she underwent left 
nephrectomy for calcific pyonephrosis. Postoperatively her blood urea nitrogen 
was 18.2 mg./lOO cc and her right kidney showed blunting of the calyces by 
excretory urography. 

She was followed as an out-patient for intermittent hematuria, pain in the 
right renal region and cystitis -with E. coli. In 1945 it was noted that her right 
(solitary) kidney had become more h 3 '^dronephrotic and excretory urography 
indicated diminished renal function. She was treated by sulfonamides and ureteral 
dilatation with an 8F ureteral catheter. By September 1950 her blood urea 
nitrogen rose to 70 mg./lOO cc and her [HCOs], was only 9 mEq/L. Her hemo¬ 
globin was 8 gm./lOO cc and ureteral culture showed B. pyocyaneus; she was 
thus admitted for re-evaluation. In January 1951 her blood urea nitrogen was 
95 mg./lOO cc. In March 1951 she was re-hospitalized for dyspnea, orthopnea, 
and nausea. Her blood pressure was 140/80; blood urea nitrogen 106 mg./lOO cc; 
[creatinine]a 12.8 mg./lOO cc and her hemoglobin only 6.9 gm./lOO cc. Even 
though the renal calyces showed moderate clubbing, retrograde pyelography 
disclosed no obstruction along the right pelvi-ureter. It was considered that 
malfunction of her solitary kidney was due to recurrent pyelonephritis. Our 
goal was to 1) correct the acidosis, 2) raise the [calciumjs, 3) maintain normal 
[Najs and [Clje, 4) gradually overcome Na-depletion and possible K-loss from 
the prolonged acidosis and 5) raise the urinary volume to 2-3 liters per diem with 
ample available base (Na+) for excretion of acid metabolites (HPOr, SOi”, 
organic acids). The method of correction was as already detailed under case 3. 
Since she was obese her body water was put at 45 per cent of her weight. (See 
Commentary.) She nevertheless had a stonn 3 »- course. On Na lactate and Ca 
gluconate parenterally and, subsequently, Na acetate/K citrate and Ca lactate 
orally her blood inrea nitrogen was reduced to 52 mg./lOO cc and her acidosis 
fully corrected. Her initial hyperphosphatemia of 6.0 mg./lOO cc and hypocal¬ 
cemia of 6.0 mg./lOO cc were corrected to normal (fig. 6). She was discharged 
with a urinary output of 3 liters per day, on Na acetate 30 mEq t.i.d. and Ca 
lactate 5 gm. daily. She died at home 2 months later. 

Failure of this patient’s blood urea nitrogen to recede for the first 4 weeks m 
spite of a daily urinary output of about 2,500 cc indicates marked deterioration 
of renal function. This was confirmed b 3 ’’ her endogenous creatinine clearances of 
5.0 to 8.9 cc/min., i.e. 4 to 7 per cent of normal. 

B. KENAL FAILURE FROM LONG-STANDING OBSTRUCTION AT THE BLADDER NECK 

Case 8. (PH 067435.) A 62-year-old w^hite man presented Inmself in 
October 1951 vdth an indwelling urethral catheter. He had been having severe 
difficulty in passing his urine and suffered frequent vomiting during the 3 weeks 
prior to admission. His local physician had found 2,160 cc of residual urine. 
His blood pressure was 145/90 and hemoglobin 9.3 gm./lOO cc; Iris plasma-protein 
and electrocardiogram were normal. His skin was dry, scaly, itching, and ernpte ^ 
and his white blood cell differential showed 7 per cent eosinophiles. Obvious } 
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Fia. G. Case 7. Note correction of [Cali and jinorg. PJi to normal by Co gluconate and 
correction of acidoaia by Na lactate. 


he -was allergic to one o{ the antibiotics he had received. His nonprotein nitrogen 
was 192 mg./lOQoc; [Na], 134.8 raEq/L, and [K], 5.9 mEq/L. Bono marrow taken 
from his iliac crest was essentially normal except for moderate eosinophilin. A 
suprapubic cystostomy was done. 

Nausea and vomiting almost prevented oral nourishment. Fluid intake and 
dextrose (at least 100 gm. a day) were maintained intravenously and subcutane¬ 
ously. Although he excreted a large amount of urine daily, his blood urea nitrogen 
showed no striking decline for over a month, indicating advanced renal damage. 
This rvas also emphasised by a tendency to hyperkalemia in spite of the copious 
urinary output. His [HCOjj,, [Cl]„ [Na], were maintained normal by Na lactate 
and NaCl parenterally. To reduce Uvitching and hypocalcemia, calcium gluconate 
was at times added to the infusions. From time to time he was given a trans¬ 
fusion to maintain his hemoglobin at about 10 gm. During the first month he 
received 2,000 cc of blood. Nevertheless after about 45 days of such therapy he 
had edema 3 plus of his extremities and buttocks and became semistuporous. 
No sign of myocardial failure -was apparent and his brachial venous pressure 
was normal (35-45 mm. water). His edema was explicable by hypoproteinemia. 
On December 12 his [protein], was 4.8 gm./lOO cc; the [albumin], 3.0 gm. and the 
[glob.], 1.8 gm. He was given 25 gm. of albumin intravenously daily while his 
venous pressure was being measured ns a safeguard; he received protein con¬ 
centrate (protinol) orally and another 1,000 cc of blood. Within two weeks 
his (protein], was up to 6.G gm./lOO cc. 

i®st three weeks of his hospitalization he received Na acetate 
90 mEq daily in a syrup because moderate hyponatremia had developed ([Na], 
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130.0 mEq/L). This symp, however, contained 30 mEq K as the citrate. After 
5 days of this syrup his [K]a rose to 7.4 mEq/L whereupon the syrup was given 
without K citrate. Low tolerance to 30 mEq K-supplement orally per diem 
in spite of copious urinary output was further indication of advanced renal 
damage. 

After about 2^ months of hospitalization he was discharged with a fairly 
stable nonprotein nitrogen of about 70 mg./lOO cc and a suprapubic cystostomy. 
Several months later his local physician reported that he regularly attended 
business with the cystostomy tube and that his nonprotein nitrogen was still 
about 70 mg./lOO cc. 

Case 9. (PH 103631.) A 71-year-old white man had a chief complaint of urinary 
incontinence for 6 months, which turned out to be an overflow incontinence. The 
mass in his lower abdomen was deflated by urethral catheter and yielded over 
1,000 cc clear urine. He had a normocytic normochromic anemia (hematocrit 25). 
Biopsy of his sternal bone marrow indicated diminished erythropoesis, there 
being a relative decrease in the normoblasts and very few immature forms. There 
were only 1 per cent megaloblasts; myelopoesis was normal. Bfls [bilirubinjs was 
a mere trace and his urinary excretion of urobilinogen was normal. His fasting 
blood sugar, electrocardiogram, basal metabolic rate and skull radiograms 
were normal. 

At the time of his admission the patient was ambulatory, ate a regular diet, 
was rational, and had no complaints other than incontinence. A urethral in¬ 
dwelling catheter was introduced on the tenth post-admission day at which time 
his blood urea nitrogen was 56 mg./lOO cc. During the first day of catheterization 
the patient became drowsy and remained afebrile. A moderately negative water 
balance (fig. 7) developed; in the first 5 days his urinary output was 4,800 cc in 
excess of his water intake; he became hyponatremic ([Na]o 124 mEq/L) and his 
blood urea nitrogen rose to 76 mg./lOO cc. His blood pressure remained constant 
at 110/60. On the sixth post-catheter day he became confused. At that time 
his blood pressure was normal and his weight only 1 kg. below initial. Under 
urethral catheter drainage his blood urea nitrogen rose irregularly in a month 
to 137 mg./lOO cc at which time his weight was about 5 kg. above the initial 
and his pSTaJs and flCJs normal; his [CIJb was normal or slightly elevated (fig. 7). 
Although his urinary output appeared adequate, the steady rise in his blood 
urea nitrogen without signs of shock suggested that urethral drainage was not 
satisfactory. A suprapubic cystostomy was done, a 32F mushroom catheter 
introduced and the urethral catheter removed. Thereafter his blood urea nitrogen 
steadily fell to slightly above 20 mg./lOO cc in 14 days and the tendency to 
hyperkalemia disappeared (fig. 8). His urinary output nevertheless remained o 
the same order as prior to suprapubic drainage and his weight remained con¬ 
stant within the limits of error. The fall in blood urea nitrogen thus cannot e 
explained on a dilution basis. The low [Cajs was treated by Ca gluconate as pre 
viously described. The hyponatremia was accompanied by disorientation, ag 
gressiveness and vulgarity. Cf. Yannet (1940) for changes in the brain rMU tmg 
from depletion of extracellular electrolytes. His anemia was treated by /4 
liters of blood. 
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On the twemh post-cystostomy day (fig. 8) he began receiving all fluid and 
nourishment by syringe through a naso-gastric tube He received 1,200 cc pine¬ 
apple juice and 1,200 cc skinuned milk daily (both supplying about 70 m/Eq IC) 
in addition to a known quantity ol Na acetate. His Na, K, and Gl balance could 
thus be calculated. Note that ^^’a], failed to rise, in spite of positive balance of 
Na, until K was given (fig. 8). Thus on the eleventh post-eystostomy day Na-loss 
in the urine was 106 mEq but the intake was 167 mEq (as Na lactate) and 
385 mEq (as NaCl). The patient was in negative Na-balance on September 19 
(eighth day in fig. 8), when he received no Na-supplemcnt. llTien Na was pushed 
as a readily available ion, i.e. as Na acetate, his Na-balance became positive. 
His K-balance was strongly positive in spite of a normal [K], (fig. 9). This again 
indicates deficiency of K in the intracellular compartment. His Cl-balance was 
negative; he lost about 50 mEq of this ion per diem, which is equivalent to a 
daily loss of 500 cc of extracellular fluid. This paralleled liis weight loss. 

In spite of a fairly large daily intake of Na, the patient’s hj’ponatrenua im¬ 
proved only slowly (fig. 10). As remarked previously, there were indications that 
the hyponatremia was partly due to entry of Na into the cells secondarily to 



. 7' Note moderately negative water balance upon introduction of decompress- 

j j irregularly rising blood ntea nitTogen in spite of uretbral catbeter 

tremT^^^d h Also note increasing hyperkalemia, persistent hjijona- 
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Fig. 8. Case 9 (cont’d). Continuous in time from figure 7 but urethral catheter replaced 
by wide_ suprapubic drain. Note steady fall in blood urea nitrogen. Note that [Najs failed 
to rise, in spite of positive balance of Na, until K was given. 


deficiency in intracellular K. The patient’s K-intake was thus raised from 70 
mEq to 150 mEq/day by introducing K acetate into the naso-gastric tube. 
Such treatment, however, resulted in prompt rise in the [K]b to a dangerous level 
(fig. 9), necessitating immediate reduction in K-intake. This, together with the 
inunediately preceding strongly positive K-balance, further demonstrates the 
advanced renal damage of this patient. The hyperkalemia occurred in spite of a 
daily urinary output of 2,250-2,750 cc. Again, on an adequate intake of available 
Na (about 250 mEq daily), the patient was in positive Na-balance (fig- 10)- 
He continued, however, in negative Cl-balance while gettiug 110 mEq or less 


of Cl daily. At the maximal level of serum K the 


K 


clearance-ratio was 


creatinine 

0.6; even at that time, therefore, the patient’s tubules were unable to excrete K. 

Nevertheless tubular excretion of K,* as indicated by a clearance-ratio 

well above unity, has been noted even in chronic renal failure (Platt, 1950). 
After several days of Na acetate therapy through the naso-gastric tube t e 


* Renal tubular excretion of K was first discovered by McCance and Widdowsen (37). 
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patient’s [Na], rose to 130 mEq/L, he became rational, and could eat spontane¬ 
ously. His prostate was enucleated after the second month of hospitalization. 
His “incontinence” disappeared and hecould empty his bladder completely. Two 
months postoperatively his blood urea nitrogen was 35 mg./lOO cc, [HCOjJs 23 
mEq/L, [Na], 134 mEq/L, [If], 5 mEq/L, and [Cl], 108 mEq/L. He was ambula- 
torj’ and cerebrated normally. 

Case 10. (PH 071884.) A 71-year-old Negro was seen in December 1951 for 
advanced carcinoma of the prostate with obstruction and a residual urine of 1,300 
cc. His blood urea nitrogen was 110 mg./lOO cc, he underwent orchiectomy and 
was put on 8tilbestrol;he was discharged, to be followed in the outpatient clinic, 
with an indwelling urethral catheter, a blood urea nitrogen of 76 mg./lOO cc, a 
normal [Na], and [K], and an endogenous crcntininc-clearance of 8.55 cc/min. 
(i.e. about 7 per cent of normal). During his hospital stay his acidosis and slightly 
low [Na], were corrected by Na acetate, 120 mEq/day. It was hoped to resect 
his prostate after his blood urea nitrogen would reach a minimal stable level. 

He was re-admitted in August 1952 with extreme pain and tenderness in the 
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ity to reta?n Na P’uefrom figure 8. Low [Na], is not due to inabil- 

Na-balance becomes‘f a readily available ion, i.e, as Na acetate, 

the K-supplement bv*Hl mPn Snu” P 9 ?'‘we._ Abnormal rise in [IC]. upon increasing 
renal failure ^ nih.q orally and with copious urinary output indicates advanced 
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Fig. 8. Case 9 (cent d). Continuous in time from figure 7 but urethral esthete 
by wme_ suprapubic drain. Note steady fall in blood urea nitrogen. Note that [h 
to nse, in spite of positive balance of Na, until K "was given. 


deficiency in intracellular K. The patient’s K-intake was thus raised 
mEq to 150 roEq/day by introducing K acetate into the naso-gastri 
Such treatment, however, resulted in prompt rise in the [K]s to a dangero 
(fig- 9)> necessitating immediate reduction in K-intake. This, together w. 
unmediately preceding strongly positive K-balance, further demonstral 
advanced renal damage of this patient. The hyperkalemia occurred in spit 
daily urinary output of 2,250-2,750 cc. Again, on an adequate intake of avr 
Na (about 250 mEq daily), the patient was in positive Na-balance (fig 
He continued, however, in negative Cl-balance wliile getting 110 mEq o 

K 

of Cl daily. At the maximal level of serum K the-r-:— clearance-ratic 

creatimne 

0.6; even at that time, therefore, the patient’s tubules were unable to exorei 
Nevertheless tubular excretion of K,* as indicated by a-clearance-i 

CrGBi vlluiiu 

well above unity, has been noted even in chronic renal failure (Platt, 1950). 
After several days of Na acetate therapy through the naso-gastric tube 


* Renal tubular excretion of K was first discovered by MoCance and Widdowsen (• 
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was performed after the second month of hospitalization at which time his 
blood urea nitrogen was 43 mg./lOO cc. He was maintained indefinitely without 
a catheter on a regular diet and Na acetate orally (240 m/Eq). His residual urine 
was less than 10 cc. Four months after admission, when last seen, his blood urea 
nitrogen was 29 mg./lOO cc and his [Na]„ [K]., [HCOj],, and [Cl], were essentially 
normal. 

Case 11. (PH 778051.) A 2G-year-old white man, seen in 1952 for hyperpiesia 
(blood pressure 170/90 to 210/125) who, at the ago of sbe, had undergone resec¬ 
tion of a congenital obstruction at the internal urethral orifice. In 1940 his blood 
pressure was 100/70 and in 1945 it was 140/70 to 160/90. He had bilateral hydro¬ 
nephrosis and hydro-ureter, small kidneys, a bladder capacity of 700 ce and 
residual urine of 65 to 70 cc with a moderate congenital median bar seen cysto- 
scopically and by cystogram. There was bilateral ureteral reflux and a urine 
culture of E. coli and B. protcus. His hemoglobin was 11 gm., blood urea nitrogen 
109 mg./100 cc. [Na], 135 mEq/L, [iq. 4.1 mEq/L, [Cl], 98 mEq/L, [HCOj], 
15 mEq/L, ICa], 7.0 mg./lOO cc, [inorg. Pj, 11.7 mg./lOO cc; and [creatinine], 

15.2 mg./lOO cc. His endogenous creatinine-clearance was 7.7 co/min., i.e. about 
6 per cent of normal. His urinary output attained 3,600 cc/24 hours without 
change in the [creatinine],, thus indicating advanced renal damage. To test 
result of bladder drainage, an indwelling 18F balloon urethral catheter was 
introduced. After about 2 weeks of this his [creatinine], was still 15.2 mg./lOO cc 
although his blood urea nitrogen had fallen to 74 mg./lOO cc. The stable, elevated 
[creatinine], indicated that the patient did not improve by bladder drainage; the 
fall in blood urea nitrogen was considered to be at least partly due to his low 
protein diet. The acidosis and somewhat low [Na], was completely corrected by 
Na acetate (240 mEq Na/24 hours); concomitantly he received Ca lactate 

7.2 gm./day. 

Case IS. (PH 040157.) An 82-year-old white woman was admitted with bladder 
neck obstruction due to squamous cell metaplasia; hypotonic bladder with 
diminished sensation; bladder capacity 850 cc; residual urine 700 cc. Blood urea 
nitrogen 165 mg. per cent, [HCOa], 4.5 mEq/L. The patient was alert and witty 
although she had spells of nausea and vomiting. She was treated by intravenous 
W6 Na lactate; then by NaHCOj and calcium lactate orally. Her blood urea 
nitrogen fell to 62 mg. per cent and her [HCO»], was corrected to 19 mEq/L. 
These corrections occurred while she had an indwelling urethral catheter. 

C. UREMU AND ACIDOSIS FROM MISCELLANEOUS rROTBACTED CAUSES 

Cose IS. (PH 044719.) A 59-year-old Negress was admitted for fever and pain 
right renal region bilaterally. Anamnesis from her son 
in ica pain, intermittent, in the renal region, bilaterally, for 20 years. For the 
pas months she had intermitted bouts of chills, fever, nausea, and vomiting 
wi pain m one or the other renal region and a weight loss of 10 kg. Her blood 
essure was 100/70; she w’as not obviously dehydrated; she weighed 56 kg. and 
CT respiratory rate was 16/min.; temperature lOOF, and pulse 86/min. The 
0 er artenal blood was slightly acid (7.25). She had pyuria with Strept. 
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viridans and Staph, albus. Her blood urea nitrogen was 135 mg./lOO cc- 
[creatininejs 19.8 mg./lOOcc; [Na]al32 mEq/L; [K]a 5.3 mEq/L; [Ca]s4.1 mg./lOO 
cc; and [inorg. 12.3 mg./lOO cc. In the first 24. hours she excreted only 700 cc 
of urine. The electrocardiogram had long Q-T intervals which may have been 
due to the low [Ca]s; othenvise the electrocardiogram was normal; her hemo¬ 
globin was 7.2 gm./lOO cc. Retrograde pyelography showed small obviously con¬ 
tracted kidneys. During hospitalization her urinarj’^ output never exceeded 750 
cc/24 hours and was usually considerably less. Her daily urinary excretion of K 
was about a third of that expected from a person receiving over 100 gm. glucose 
daily (seethe Commentary). She was therefore doubtless accumulating K in her 
extracellular fluid. She was in semi-stupor most of the time until death, probably 
in hyperkalemia, on the tenth post-admission day. 

Autopsy by Dr. Donald IHng disclosed a right kidney of 50 gm. and a left of 
47 gm. The renal surfaces were granular and there was no distinct cortex; there 
was no obstruction. Much of the renal cortex was replaced by scar; remaining 
were relatively few scarred glomeruli and tubules with atrophic epithelium; 
there was abundant infiltration by polymorphonuclears. In summary, her kidneys 
showed advanced late pyelonephritis probably superimposed on congenitally 
small kidneys. The adrenal glands were normal, both weighing 12 gm. The 
gastro-intestinal tract showed no ulceration in the mucosa but there were many 
congested blood vessels in the submucosa. The spleen and skeleton showed no 
abnormality; the bone marrow appeared normal; the heart weighed 320 gm. and 
was normal; the lungs and peritoneal cavity were normal. Essentially the only 
positive finding was bilateral chronic pyelonephritis with contracted kidneys. 

Case 14- (PH 920290.) A 35-year-old white woman was examined in 1952; she 
was first seen at age 24 in 1939 for pain in the right renal region with weight loss 
and marked anemia. At that time her hemoglobin was 8.5 gm./lOO cc, red blood 
cells 3 by lOVc.mm. with 3.4 per cent reticulocytes; her blood urea nitrogen 
and blood pressure were normal. There were palpable masses in both flanks and 
she had frequent bouts of fever. Retrograde pyelography suggested polycystic 
kidneys. She undenvent multiple admissions for re-evaluation and blood trans¬ 
fusions. Hematological study in 1942 showed the following: hemoglobin 8.7 
gm./lOO cc; red blood cells 3.17 by 10Vc.mm.; with 2.8 per cent reticulocytes; 
mean corpuscular diameter 8.0^; cells nonno- to slightly hypochromic; white 
blood cells and differential normal. Sternal bone marrow biopsy disclosed moder¬ 
ate hyperplasia with hemosiderosis in the large mononuclear phagocytes. This 
was considered to indicate an increased rate of red blood cell l 5 ''sis. The reticulo¬ 
cyte response to liver was not impressive. 

She continued with frequ nt febrile episodes and her urine cultured E. coli 
and Staph, aureus. In 1943 she undera^ent a right nephrectomy and adrenalec¬ 
tomy which revealed liposarcoma of the kidney (cf. Fish and McLaughlin, 1946). 
Her blood urea nitrogen upon discharge was 37 mg./lOO cc. In 1950 her bloo 
pressure was about 150/90 and other laboratory studies were as follows: 
tocrit 34.3 per cent; hemoglobin 10.6 gm./lOO cc; red blood cells . 
by lOVc-mm.; MOV 88c.(normal); MCHC 31.2 gm./lOO cc (normal = 33-3«;: 
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the patient thus had a normocytic slightly hypochromic anemia. The blood urea 
nitrogen was 41 mg./lOO co and the [creatinine], 2.1 mg./lOO cc. She continued 
to bo hospitalized for transfusions. The following table shows the rapid fall in her 
[Hb] after a transfusion and raises the question of the value of large transfusions 
in such a case: 


Date 

RBC X Id* 

[ Hb fon /lOO cc) 

Blood Rec’d (cc) 

30 Sept. '50 . 

31 Sept -3 Oct. '50 

3 G 

9 0 

2,000 

4 Oct '50 

4.8 

15 1 


8 Jan ’61 

U-IS Jan. ’51 

3.70 

0 4 

2,000 

18 Jan. ’51 

4 53 

12 5 


23 Feb. '31 

3 31 

10 7 


30 Mar. ’51 

3.35 

9 2 


4 May ’51 

3 07 

9 2 



In May 1952 a further investigation was made into the etiology of her anemia. 
The laboratory tests were ns follows; stool for guniac negative; gostro-intestinal 
series negative; urine culture: no growth; [bilirubin], trace; direct Coombs’ test 
negative; fecal urobilinogen 330 mg./lOO gm. and 135 mg./lOO gm.; urinary 
urobilinogen: trace. In Juno 1952 she expired in cachexia, anemia (hemoglobin 
3.8 gm./lOO cc), and uremia (blood urea nitrogen 150 mg./lOO cc). Autopsy 
shoued peritoneal liposarcomatosis; hemorrhagic pulmonary edema; bilateral 
lobar pneumonia; and generalized hemosiderosis. 

Case 15. (PH 8G4297.) A 03-year-old white man undenvent left nephrectomy 
in 1947 for tuberculosis. In 1948 it was noted that ho had a stricture at the right 
ureterovesical junction; cutaneous ureterostomy was performed and a IGF 
whistle-tip catheter left indwelling. Sccondarj- pyelonephritis developed in the 
right kidney, chronic and acute; urine culture never revealed M. tuberculosis but 
yielded a copious mixed flora of E. coli, B. proteus, B. aerogenes, and Staph, 
albus. His blood urea nitrogen was normal immediately prior to cutaneous ure¬ 
terostomy but was up at 44 mg. per 100 cc in 1950. On oral Na acetate and more 
careful catheter hygiene his blood urea nitrogen was 27 mg./lOO cc in May 1951 
at which time, nonetheless, there was a persistent hydronephrosis. This case 
illustrates that a cutaneous ureterostomy with an indwelling ureteral catheter 
courts pyelonephritis and hydronephrosis. (See also case 4.) 

Case 16. (PH 857750.) In 1947 a 25-ycar-old Negro was admitted for repeated 
attacks of pain in the right flank and upper abdomen. He had right hydro- 
pyonephrosis secondary to congenital stneture at the pyelo-ureteral junction 
and left pyelonephritis with a dilated tortuous left ureter. He underwent 
right nephrostomy with lysis of adhesions about the right pyelo-ureteral junc¬ 
tion. Postoperatively he had a stormy febrile course and was discharged on the 
seventy-sixth postoperative day asymptomatic. He continued thus for 3 years 
and disappeared in 1950. Upon his return in February 1952 his nephrostomy tube 
nas calcified in situ and had to be removed under anesthesia. He was not de- 
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hydrated and his blood urea nitrogen was 132 mg./lOO cc and blood pressure 
110/60. Other laboratory data were thus: [HCOs], 9 mEq/L, [K], 7.3 mEq/L 
[Cl]s 103 mEq/L, [Na], 120 mEq/L, [Ca], 4.4 mg./lOO cc, [inorg. P], 15 mg./lOO cc, 
and [protein]a 7.1 gm./lOO cc. In spite of the marked hypocalcemia he had no 
signs of increased neuromuscular irritability. Thus, his deep reflexes were even 
hypo-active and he had no Chvostek or Trousseau sign. It was considered that 
the acidosis and elevated [K], counterbalanced the excitatory effect of hypo¬ 
calcemia (cf. also Engel and Martin, ’48). Treatment was intravenousNa lactate 
and Ca gluconate and later Ca lactate orally (4 gm. daily in divided dosage) 
and Na acetate (30 mEq t.i.d.) orally. Basaljel (Ali(C 03)3 suspension of Wyeth) 
30 cc t.i.d. to reduce alimentary absorption of phosphorus and thus help in lower¬ 
ing the [inorg. P],. He was discharged home on the twenty-ninth hospital day, 
at which time his blood urea nitrogen had stabilized to about 60 mg./lOO cc. 
Other data were as follows: [Najs 142 mEq/L; [IC], 5.4 mEq/L, [HCOs], 12.5 
mEq/L, [Ca], 8.5 mg./lOO cc, [inorg. P]s 3.3 mg./lOO cc. 

D. UREMIA FROM MISCEMiANEOUS ACUTE CAUSES 

1. Anuria apparently from ganirisin. Case 17. (PH 067133.) A 56-year-old 
Negress was admitted to the gynecological service November 1,1951, forvaginal 
bleeding and a pelvic mass; she felt very weak and had pain in the lower abdomen. 
Her blood pressure was 110/80 to 140/90 on admission; her hemoglobin 12.2 
gm./lOO cc; red blood cells 4.46 by 10®; white blood cells and differential normal; 
serology negative. Her fluid intake and output were not recorded. On November 3 
she underwent dilatation, curettage, and biopsy of the uterine cervix under 
intrathecal pontocaine plus epinephrine after medication with seconal, demerol, 
and scopolamine. Postoperatively she received codeine sulfate and aspirin (60 
mg. and 600 mg., resp., q. 4h for pain) and 200 mg. Sod. amytal. 

On November 12, because of a spike in temperature, burning at the end of 
urination, and “pain into the back” she was given gantrisin (sulfisoxazole of 
Hoffmann-La Roche). The quantity she received w'as: 


Bate 

Amount in gm. 

1 

12 Nov. 

0.5 

13 Nov. 

2.0 

14 Nov. 

2.0 

15 Nov. 

0.5 

16 Nov. 

2.0 

17 Nov. 

0.5 



Total. 

7.5 


' - ----— 


The nurses’ notes reveal the following: 

November 3, voiding O.K. Weak. 

November 9, soap suds enemats until clear for Ba enema. Very weak after, 
refused lunch; slept. 

November 12, up and about but veiy weak; lethargic. 
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November 15, salino cncmats until clear (9 in all) for excretory urogram. 
November 17, very weak; unable to hold cup of tea in hand alone. Moans and 
says weak from enema. Voided only 75 cc very concentrated urine. Gantrisin 
cancelled. 

November 18, indwelling catheter. At 10 a.m. only 10 co urine since midnight. 
Foul breath; dyspneic; answers when spoken to. Nonprotein nitrogen, 200 
mg./lOO cc. 

Urological work-up was as follows: C 3 ^toscopy on November 18 at which time 
her bladder capacity was noted to bo normal; she had 30 cc of “residual” slightly 
cloudy urine; a large extravesical mass was indenting tire bladder lining. Cystos¬ 
copy was repeated November 18 at wliich time it was realized that the patient 
was oliguric. There were 100 cc of brownish turbid urine in the bladder; the 
trigone was elevated on the right; retrograde pyelography showed normal renal 
pelves; a OF ureteral catheter was introduced to 26 cm. bilaterally with ease; 
very little urine flowed; this was alkaline, cloudy yellow with oxalate crs’stals 
2 to 4 per high-power field of spun sediment. On November 18 she was moaning 
and dyspneie; her chest was clear to percussion and auscultation except for coarse 
r&les posteriorly; cardiac sounds regular; blood pressure 130/80; respirations 
2G/min. with expiratorj' moan; pulse 108/min.; semi-comatose, limbs fall limply 
when released, Chvostek absent; no tremors. Sho expired at noon on November 
19. On that morning her blood chemistry showed blood urea nitrogen of 127 
mg./lOO cc, [HCOJt 9 mEq/L, [CL], 99 mEq/L; [creatinine], 7.8 mg./lOO ce. 

Autopsy by Dr. Donald King showed adenocarcinoma of the stomach with 
extension to the gastrocolic ligament, transverse colon and pancreas, and metas- 
tases to the lung, ovaries, uterus, diaphragm, peritoneum, and lymph nodes. The 
parathyroid glands showed no hyperplasia. “The right kidney weighs IGO gm.; 
the left weighs 140 gm. They are found embedded in their usual position and 
appear of normal size. The capsules are smooth, shiny and glistening and are not 
thickened. They strip with ease. The surface of the kidney appears slightly granu¬ 
lar, of a tannish grey color, with no crystals or scarring... the corticomedullar 
junction is distinct. However the cortex measures only 4 mm. The arcuate ar¬ 
teries are not prominent.... The calyces and pelves are not dilated or con¬ 
gested” (Eng). 

Microscopically, “the kidney cortex shows many glomeruli appearing without 
morphological lesion. They are fairly cellular, noncongested, with no thickening 
of the basement membrane.... Most of the proximal and distal tubular luminn 
are patent and eontain a small amount of pink, granular, precipitated protein. 
The epithelium appears intact. There is some scar tissue in the interstitium and a 
few lymphocytes, but no acute reaction. The arterioles show slight to moderate 
arteriosclerosis. In the transition zone between cortex and medulla, one finds that 
many of the tubules contain pink-staining granular casts.... They are probably 
heme pigment, since they fail to stain with ferrocyanide. Some of the tubules 
which contain casta show degenerative changes in the tubular epithelium. In 
a few cases the cells are frankly necrotic and the basement membrane is obviously 
destroyed. A few tubules show degenerative changes even when no casts are 
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present. It is not easy to identify the injured tubules with certainty, but most of 
them are probably part of Henle’s loop or part of the distal convoluted segment. 
The phagocytosis of heme pigment suggests that some of them may belong to 
the proximal segment. ..(Ej’ng). 

So far as known no other case of renal shutdown has been charged to gantrisin. 
Furthermore this sulfonamide has been noted in the urine as crystals only seldom 
and then solely when given in much larger dosage than to this patient. 

2. Ureteral obstruction from carcinoma of the uterus or uterine cervix. Case 18. 
(PH 070298.) A 51-year-old white woman had carcinoma of the uterus for over 
twelve months; she was anuric for 3 days owing to total obstraction of both 
ureters. On November 14, after 36 hours of anuria, her blood pressure was 
150/70; her blood urea nitrogen 101 mg./lOO cc;[Na], 133 mEq/L, and [K], 7.7 
mEq/L. On November 16, the third day of complete anuria, she was still rational 
and complained of pain in the renal regions. She died in hypotension and cardiac 
standstill close to the end of a unilateral nephrostom 3 ^ The limiting factor was 
most likely a fatally high [K],. In such cases it would probably be worthwhile to 
treat with sodium carboxylate cation exchange resin to lower the [K]a before 
anesthesia and surgery (see under case 20). 

Case 19. (PH 006555.) A 46-year-old white woman had undergone radical 
hysterectomy for carcinoma of the cervix on August 23, 1950. She underwent 
postoperative radiotherapy. The postoperative left ureterovaginal fistula was 
corrected on October 11,1950 by end-to-sideuretero-ureterostomy. Postoperative 
excretory urography showed good function and structure bilaterally. Three 
months later she was admitted in uremia and congestive myocardial failure 
from rheumatic heart disease. She was digitalized and put on a no-salt (0.5 gm. 
NaCl daily) diet, and given one injection of mercuhydrin. She vomited and was, 
of course, incontinent of urine. Parenterally she received 2,000 cc 5 per cent 
dextrose in water and 500 cc 5 per cent dextrose in saline in 48 hours. Her [Na]j 
meanwhile fell from 147 mEq/L to 121.7 mEq/L. On February 5, 1951 bilateral 
nephrostomy was performed. Pyelography through one or the other nephrostomy 
tube demonstrated bilateral hydronephrosis and hydro-ureter vdth obstruction 
at the sacral promontory well below the uretero-ureteral anastomosis. She con¬ 
tinued hyponatremic and extremely weak but markedly improved upon the ad¬ 
ministration of NaCl. She was therefore taken off a NaCl-poor diet. Her weakness 
was more marked than her anemia (Hb 10 gm.) and intrinsic disease would 
indicate. The low [Cljs and [HCOjJb together with her relatively high daily urinary 
output of Cl (6 to 8 gm.; calculated as NaCl, daily) suggested a salt-losing syn¬ 
drome. The plan was to give: 1) Cl to cover the daily loss; 2) Na acetate to 
return the [Na]s to normal, and 3) calcium to make up for loss and avoid tetany 
from alkalinization (5 to 10 gm. Ca lactate daily in divided dosage). She receive 
6 gm. NaCl daily and 30 mEq Na acetate 4 i.d. 4) When the extracellu ar 
electrolyte disturbances were brought into line, K-loss was made up for by giving 
M/3 K acetate orally. , 

After 2 months of hospitalization the patient was discharged vdth a oo 
urea nitrogen of 14 mg./lOO cc, [HCOs]* of 19.4 mEq/L [Cl]s of 99 mEq/ ao 
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an endogenous creatinine-clearance of 39 cc/min. (compared with an initial 
postnephrostomy of 13 cc/min.). She could concentrate diodrast satisfactorily 
for excretory pyelography. Several months later she died of carcinomatosis and 
autopsy disclosed th ureteral obstruction to be caused by carcinoma rather 
than by the X-radiation. 

The data are insufficient to indicate whether she suffered a postnophrostomy 
NaCl-losing nephropathy. Her NaCl-balance, when mca.sured, was positive 
even with a low [Na], and [Cl],. The prenephrostomy low [Na], contra-indicates 
such a lesion. The no-salt diet, mercuhydrin, intiavcnous dextrose and water, and 
vomiting were probably the guilty quadrumvirate. 

S. Uremia from acute fulminating pyelonephritis secondary to removal of radium 
implants. Case SO. (PH 077968.) A 70-year-old Negress had an infiltrating tumor 
of the bladder overbdng the right ureteral orifice. Preoperative cxcretorj' urog¬ 
raphy sliowcd entirely no dilatation of the renal pelves or ureters. On Februarj' G, 
1952 she undenvent suprapubic implantation of radium locally. Twelve radium 
needles were introduced for 4 days and IG liours, giving a total dose of about 
6,000 r. The patient became weak, disoriented, and restless on the fourth post¬ 
operative day. The needles were pulled out through the cystostomy on the fifth 
postoperative day. On the sixth postoperative day she excreted only GO cc urine 
whereas she had excreted 3,300 co the previous day and had excreted ample urine 
on the preceding postoperative days (fig. 11). The oliguria lasted only 3 days. 
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present. It is not easy to identify the injured tubules wth certainty, but most of 
them are probably part of Henle’s loop or part of the distal convoluted segment. 
The phagocytosis of heme pigment suggests that some of them may belong to 
the proximal segment....” (King). 

So far as known no other case of renal shutdown has been charged to gantrisin. 
Furthermore this sulfonamide has been noted in the urine as crystals only seldom 
and then solely when gi^'^en in much larger dosage than to this patient. 

2. Ureteral obstruction from carcinoma of the uterus or xiterine cervix. Case 18. 
(PH 070298.) A 51-year-old white woman had carcinoma of the uterus for over 
twelve months; she was anuric for 3 days owing to total obstruction of both 
ureters. On November 14, after 36 hours of anuria, her blood pressure was 
150/70; her blood urea nitrogen 101 mg./lOO cc; [Naj* 133 mEq/L, and [K], 7.7 
mEq/L. On November 16, the third day of complete anuria, she was still rational 
and complained of pain in the renal regions. She died in hypotension and cardiac 
standstill close to the end of a unilateral nephrostomy. The limiting factor was 
most likeb'' a fatally liigh [KJ,. In such cases it would probably be w'orthwhile to 
treat with sodium carboxylate cation exchange resin to lower the [KJs before 
anesthesia and surgery (see under case 20 ). 

Case 19. (PH 006555.) A 46-year-old %vhite w'oman had undergone radical 
hysterectomy for carcinoma of the cervix on August 23, 1950. She unden\'ent 
postoperative radiotherapy. The postoperative left ureterovaginal fistula was 
corrected on October 11,1950 by end-to-sideuretero-ureterostomy. Postoperative 
excretory urography showed good function and structure bilaterally. Three 
months later she was admitted in uremia and congestive myocardial failure 
from rheumatic heart disease. She was digitalized and put on a no-salt (0.5 gm. 
NaCl daily) diet, and given one injection of mercubj^drin. She vomited and was, 
of course, incontinent of urine. Parenterally she received 2,000 cc 5 per cent 
dextrose in water and 500 cc 5 per cent dextrose in saline in 48 hours. Her [Na], 
meanwhile fell from 147 mEq/L to 121.7 mEq/L. On February 5, 1951 bilateral 
nephrostomy was performed. Pyelography through one or the other nephrostomy 
tube demonstrated bilateral hydronephrosis and hydro-ureter with obstruction 
at the sacral promontory well below the uretero-ureteral anastomosis. She con¬ 
tinued hyponatremic and extremely weak but markedly improved upon the ad¬ 
ministration of NaCl. She was therefore taken off a NaCl-poor diet. Her weakness 
was more marked than her anemia (Hb 10 gm.) and intrinsic disease would 
indicate. The low [Clja and [HCO 3 ], together wdthher relatively high daily urinary 
output of Cl (6 to 8 gm.; calculated as NaCl, daily) suggested a salt-losing syn¬ 
drome. The plan was to give: 1 ) Cl to cover the daily loss; 2) Na acetate to 
return the [Na], to normal, and 3 ) calcium to make up for loss and avoid tetany 
from alkalinization (5 to 10 gm. Ca lactate daily in divided dosage). She receive 
6 gm. NaCl daily and 30 mEq Na acetate 4 i.d. 4) Wlien the extracellular 
electrolyte disturbances "were brought into line, K-loss was made up for by giving 
M/3 K acetate orally. , 

After 2 months of hospitalization the patient was discharged with a b 00 
urea nitrogen of 14 mg./lOO cc, [HCOals of 19.4 mEq/L [Cl]s of 99 mEq/ 
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The patient’s -white blood cell count -was 24,400/o.inm. -(vithSS per cent polymor- 
phonucleara. The left renal region -was markedly tender but the right -was not. 
On the twenty-sixth postoperative day the ureteral catheters were removed 
because nothing flowed through them. The patient’s total phenolsulfonphthalein 
excretion was only a trace in 2 hours and he could not tolerate oral fluids. His 
blood urea nitrogen fluctuated between 45 and 107 mg./lOO cc. At the time of 
death his blood urea nitrogen was close to 107 mg./lOO cc and his [creatinine], 
5.7 mg./lOO cc; his [Na], and [Cl], were -within normal limits and he had been 
excreting nearly 3 liters of urine doily. 

The preceding 2 cases indicate that fulminating pyelonephritis can still be 
fatal to elderly patients even in these days of antibiotics. 

5. Uremia from dehydration. Case 2S. (PH 602623.) A 71-year-oId white woman 
was dehydrated from lack of fluid intake; hemiplegic and with cerebral arterio¬ 
sclerosis; mentally unclouded. She excreted only 135 cc urine during the first 
30 hours of hospitalization (specific gravity 1.027; acid; white blood cells 4-6 
and red blood cells 2-3/hpf; granular casts 3-4/hpf). At admission blood urea 
nitrogen 41.5 mg./lOO cc; [Cl], 108 mEq/L; [HCOJ, 22.6 mEq/L; Hb 15.8 
gm./lOO CO. The patient was rehydrated slowly with 5 per cent dextrose in water 
intravenously. Her blood urea nitrogen returned to normal shortly after onset of 
diuresis: 


HotpiUl Diy 

1 Fluid luuke (cc) 

Urine (cc) 

1 

J,620 

75 

2 


100 

3 

1,500 

1,000+ 

4 

1,930 

2,000 


Case S3. (PH 091169.) A 78-year-old white woman had long-standing hyper- 
piesia (blood pressure 170/80); had vomited from urinary tract infection; 
unable to keep down any food or fluid; reportedly anuric for 5 days prior to 
admission. Laboratory data on first day were thus: blood urea nitrogen 120 
mg./lOO cc; [Na], 132 mEq/L, [K], 6.0 mEq/L, Hb 11.2 gm./lOO cc; red blood 
cells 3.7 X lO'/c.mm.; no eosinophilia; urine with specific gra-vity 1.010, acid 
albumin 2 plus. Cystoscopy on admission showed no obstruction or structural 
defect but yielded 60 cc cloudy urine. She received 1,500 cc 5 per cent dextrose 
in water daily. On the first 3 hospital days her urinary output was 46, 350, and 
800 cc. 

COMMENTARY 

1. Renal function in the aged. Tubular function, indicated by ma.ximal tubular 
excretion of diodrast (diodrast Tm), undergoes greater diminution with aging 
than does glomerular filtration, indicated by inulin-clearance (Shock, ’46). The 
urea-clearance tends to decline -with age after forty (Lewis and Alving, ’38). 
When the obstructed bladder is drained by urethral catheter tubular recovery 
exceeds increase in glomerular filtration and attains a near-maximum in about a 
week (Lich, ’42). It is empirical clinical knowledge, however, that such recovery 
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may require one or two months (cf. instance, Lapides, ’53). The speed of recovery 
no doubt depends upon satisfactory correction of disturbances in the fluid com¬ 
partments. Tubular damage-with age permits ready loss of Na+ and Cl~ even at 
abnormally low plasma levels for these substances. Hence daily urinary outputs 
of Na+ and Cl“ may not be used as indications of deficits. Very aged patients 
who have undergone stress of surgery, as prostatectomj’’, may develop dangerous 
hyponatremia (Wilson et al., ’51; Bland, ’52) with accompanying diuresis, loss of 
extracellular water, shock, ileus, and rigidity of the abdominal wall. In part this 
may be due to failure of release of cortisone by the adrenal cortex, i.e. failure of 
an “alarm reaction,” thus producing the opposite of the positive Na-balance 
which normally follows surgery (Moore and Ball, ’52). 

Another factor which can cause marked salt-depletion in elderly patients 
and in patients with chronic renal disease is excessive parenteral therapy vith 
dextrose in water (cf. Fox et al., ’52). Impaired response of the aged nephrons to 
pituitary antidiuretic hormone (V^iite et al., ’53) may result in salt and water 
depletion. 

Mercurial diuretics and restriction of sodium chloride in the treatment of 
congestive mjmcardial failure are prone to produce loss of extracellular fluid 
volume with resultant elevation of the blood urea nitrogen and fall in urea clear¬ 
ance (Landis et al., ’35; McCance, ’36; and others). 

The negative balances of electrolyte and water can occur in aged persons due 
to the following factors: 1 ) renal tubular failure; 2 ) adrenocortical deficiency; 
3) parenteral therapy with glucose and water; 4) sodium chloride restriction; 
5) mercurial diuretics; 6 ) failure of adequate tubular response to the antidiuretic 
hormone of the posterior pituitary. 

2. Staghorn calculi in patients who are poor operative risks. We have desisted 
from nephrolithotomy in patients who have large staghorn calculi bilaterally, 
or unilaterally in a solitary functioning kidney, but who are free from obstruction 
by calculi (cases 1, 2, 3, 4, 6 ). In such instances it was believed that nephrotomy 
for removal of the calculi would produce more renal damage than the renal 
calculi. Nephrotomy sufficient to almost bivalve a kidney and wdth the addition 
of three stab w'ounds into each half of the divided kidney reduces renal function 
by roughly 20 per cent at the time of full recovery from the surgical trauma 
(Maluf, ’49). It is contrived to prevent growdh of the calculi by specific measures: 
a) High water intake producing about three liters of urine daily, b) Maintenance 
calcium diet containing about 600 mg. of Ca daily. This is considered an inter¬ 
mediate level of calcium intake and is just enough to permit Ca equilibrium 
(Bogdonoff et al., ’53). The diet should not yield an acid-ash because it ivould 
mobilize calcium from bone and greatly increase the urinary excretion of calcium 
(Farquharson et al., ’31). Similarly, acidifying agents such as NH 4 CI or cran¬ 
berry juice, and so on, should not be given, c) Reduce alimentary absorption 0 
phosphorus by aluminum compounds: aluminum hydroxide, Al(OH )3 (Fauley 
et al., ’41; Freeman and Freeman, ’41; Shorr, ’45; Shorr and Carter, ’50; Barrett, 
’48; Marshall and Green, ’52) or aluminum carbonate, Al 2 (C 03)3 (Shorr an 
Carter, ’50). The aforementioned workers have demonstrated the efficacy 0 
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these aluminum compounds in reducing alimentary absorption of phosphate and 
markedly diminishing recurrence of phosphatic calculi and their rate of growth. 
In this respect, Als(C0a)3 (basaljel of Wyeth) is more efficacious than Al(OH )3 
(Shorr and Carter). No change occurs in the urinars' pH, fasting [Ca]„ [inorg. PJ„ 
[HCOj],, or [alkaline phosphatase],. One ounce of the suspension is taken one 
hour after every meal and once at bedtime. No demineralization of the skeleton 
has been noted even after seven j’ears of such therapy (Shorr and Carter). The 
aluminum compounds are also useful in adi'anced renal failure in diminishing 
accumulation of phosphate and thus allaying hypocalcemia (Freeman and 
Freeman), d) Ingestion of sodium acid phosphate (NaHsPOi) for diminishing 
urinary excretion of calcium and acidifying the urine without mobilizing Ca from 
bone (Farquharson et ah, ’31; Cordonnier, ’48). Some of the HaPO,” combines 
with Ca in the upper gut and thus reduces the urinary output of Ca while the 
patient is on a moderate intake of Ca (GOO mg.). Wlien the patient is on a low Ca 
diet (100 mg. daily) most of the ingested HjPO,” is excreted in the urine and 
there is little further depression of the urinary excretion of Ca (Farquharson 
et ah). Acidification w-ith NaHaPO, docs not mobilize Ca from bone in part 
because it carries irith it available base, Na. Dosage of NaHjPO, is 8 to 15 gm. 
daily in dhided amounts in capsules of gelatine. This medication is probablj’’ 
best discarded if, due to infection, the urine fails to acidify. 

S. Sodium acetate and lactate for acidosis. Acetate and lactate are oxidized 
completely to COj and HsO relieving Na for excretion with HPO,” SO<”, and 
organic acids. These compounds not only raise the [HCOa”], and eliminate fixed 
acids but, by supplying base, tend to produce diuresis and thus a fall in the blood 
urea nitrogen. A diseased kidney not only cannot concentrate but it also cannot 
acidify efficiently, i.e. it fails to manufacture NaHjPOa from NajHPOi. Thus 
more Na is lost in the excretion of phosphate. If excessive amounts of Naarelost 
the extracellular fluid diminishes and the renal arterioles constrict (Landis, ’35; 
McCance, ’30; Nickel et ah, ’53). Supplying available Na may thus augment the 
renal blood flow (Van Slyke, ’48). The Na of NaCl is not immediately available 
for excretion with acid radicals. For the acidosis and renal shutdown which ac¬ 
company shock, NaHCOa should be given and not Na lactate, because oxidation 
of the latter is delayed in shock (Van Slyke, ’48). NaHCOs should be made up 
freshly; 1.5 per cent is isotonic (Hartmann, ’34); it should not be given sub¬ 
cutaneously or intraperitoneally because it is too irritating. 

The oxidation of acetate and lactate proceeds through a pyruvate, succinate, 
malate, oxaloacetate cycle, with release of two molecules of CO 2 during every 
cycle (Elliott et al., ’35; Bloch, ’47). Acetate and lactate increase the maximal 
renal tubular excretion of para-aminohippurate (McDonald et ah, ’51; Cross 
and Taggart, ’50; Mudgeand Taggart, ’60) but not the maximal re-absorption of 
glucose (Mudge and Taggart, ’50). There is no specific effect on the renal blood 
flow or filtration rate. NaHCOs, on the other hand, has practically no effect on 
renal tubular transfer of para-aminohippurate (McDonald, et ah, ’51). 

Lactate is ordinarily used and supplied in the racemic form, i.e. r-lactate. 
Cori and Cori (’29) have found that d-lactate is practically completely utilized 
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may require one or two months (cf. instance, Lapides, ’53). The speed of recovery 
no doubt depends upon satisfactory correction of disturbances in the fluid com¬ 
partments. Tubular damage with age permits ready loss of Na+ and Cl“ even at 
abnormally low plasma levels for these substances. Hence daily urinary outputs 
of Na+ and Cl~ may not be used as indications of deficits. Very aged patients 
who have undergone stress of surgery, as prostatectomy, may develop dangerous 
hjqjonatremia (Wilson et ah, ’51; Bland, ’52) with accompanying diuresis, loss of 
extracellular water, shock, ileus, and rigidity of the abdominal wall. In part this 
may be due to failure of release of cortisone by the adrenal cortex, i.e. failure of 
an “alarm reaction,” thus producing the opposite of the positive Na-balance 
which normally follows surgery (Moore and Ball, ’52). 

Another factor which can cause marked salt-depletion in elderly patients 
and in patients with chronic renal disease is excessive parenteral therapy with 
dextrose in water (cf. Fox et ah, ’52). Impaired response of the aged nephrons to 
pituitary antidiuretic hormone (White et ah, ’53) may result in salt and water 
depletion. 

Mercurial diuretics and restriction of sodium chloride in the treatment of 
congestive myocardial failure are prone to produce loss of extracellular fluid 
volume wth resultant elevation of the blood urea nitrogen and fall in urea clear¬ 
ance (Landis et ah, ’35; McCance, ’36; and others). 

The negative balances of electrolyte and water can occur in aged persons due 
to the following factors: 1 ) renal tubular failure; 2 ) adrenocortical deficiency; 
3) parenteral therapy with glucose and water; 4) sodium chloride restriction; 
5) mercurial diuretics; 6 ) failure of adequate tubular response to the antidiuretic 
hormone of the posterior pituitary. 

2. Staghorn calculi in patients tvho are poor operative risks. We have desisted 
from nephrolithotomy in patients who have large staghorn calculi bilaterally, 
or unilaterally in a solitary functioning kidney, but who are free from obstruction 
by calculi (cases 1, 2, 3, 4, G). In such instances it was believed that nephrotomy 
for removal of the calculi would produce more renal damage than the renal 
calculi. Nephrotomy sufficient to almost bivalve a kidney and vdth the addition 
of three stab wounds into each half of the divided kidney reduces renal function 
by roughly 20 per cent at the time of full recovery from the surgical trauma 
(Maluf, ’49). It is contrived to prevent growth of the calculi by specific measures: 
a) High water intake producing about three liters of urine daily, b) Maintenance 
caleium diet containing about 600 mg. of Ca daily. This is considered an inter¬ 
mediate level of calcium intake and is just enough to permit Ca equilibrium 
(Bogdonoff et al., ’53). The diet should not yield an acid-ash because it would 
mobilize calcium from bone and greatly increase the urinary excretion of calcium 
(Farquharson et al., ’31). Similarly, acidifying agents such as NH 4 CI or cran¬ 
berry juice, and so on, should not be given, c) Reduce alimentary absorption 0 
phosphorus by aluminum compounds: aluminum hydroxide, Al(OH )3 (Fau ey 
et al., ’41; Freeman and Freeman, ’41; Shorn, ’45; Shorr and Carter, ’50; Barrett, 
’48; Marshall and Green, ’52) or aluminum carbonate, Al 2 (C 03)3 (Shorr an 
Carter, ’50). The aforementioned workers have demonstrated the efficacy 0 
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these aluminum compounds in reducing alimentary absorption of phosphate and 
markedly diminishing recurrence of phosphatic calculi and their rate of growth. 
In this respect, Al2(C08)3 (basaljel of Wyeth) is more efficacious than Al(OH)3 
(Shorr and Carter). No change occurs in the urinarj' pH, fasting [Ca]., [inorg. P]„ 
[HCOs],, or [alkaline phosphatase].. One ounce of the suspension is taken one 
hour after every meal and once at bedtime. No demineralization of the skeleton 
has been noted even after seven years of such therapy (Shorr and Carter). The 
aluminum compounds are also useful in advanced renal failure in diminishing 
accumulation of phosphate and thus allasdng hypocalcemia (Freeman and 
Freeman), d) Ingestion of sodium acid phosphate (NalljPO.) for diminishing 
urinary excretion of calcium and acidifying the urine without mobilizing Ca from 
bone (Farquharson ct ah, ’31; Cordonnier, ’48). Some of the HsPO.” combines 
ivith Ca in the upper gut and thus reduces the urinary output of Ca while the 
patient is on a moderate intake of Ca (GOO mg.). WOien the patient is on a low Ca 
diet (100 mg. daily) most of the ingested H.PO." is excreted in the urine and 
there is little further depression of the urinary excretion of Ca (Farquharson 
et ah). Acidification with NaHsPOi does not mobilize Ca from bone in part 
because it carries with it available base, Na. Dosage of NaH 2 P 04 is 8 to 15 gm. 
daily in divided amounts in capsules of gelatine. This medication is probably 
best discarded if, due to infection, the urine fails to acidify. 

3. Sodium acetate and lactate for acidosis. Acetate and lactate are oxidized 
completely to CO 2 and H.O relieving Na for excretion with HPO.”, SO.", and 
organic acids. These compounds not only raise the [HCOs'j, and eliminate fixed 
acids but, by supplying base, tend to produce diuresis and thus a fall in the blood 
urea nitrogen. A diseased kidney not only cannot concentrate but it also cannot 
acidify efficiently, i.e. it fails to manufacture NaHsPO. from NajHPOj. Thus 
more Na is lost in the excretion of phosphate. If excessive amounts of Naarelost 
the extracellular fluid diminishes and the renal arterioles constrict (Landis, ’35; 
McCanee, ’3G; Nickel et ah, ’53). Supplying available Na may thus augment the 
renal hlood flow (Van Slyke, ’48). The Na of NaCl is not immediately available 
for excretion with acid radicals. For the acidosis and renal shutdown which ac¬ 
company shock, NaHC 03 should be given and not Na lactate, because oxidation 
of the latter is delayed in shock (Van Slyke, ’48). NaHCOs should be made up 
freshly; 1.5 per cent is isotonic (Hartmann, ’34); it should not be given sub¬ 
cutaneously or intraperitoneally because it is too irritating. 

The oxidation of acetate and lactate proceeds through a pyruvate, succinate, 
malate, oxaloacetate cycle, with release of two molecules of CO3 during every 
cycle (Elliott et ah, ’35; Bloch, ’47). Acetate and lactate increase the maximal 
renal tubular excretion of para-aminohippurate (McDonald et ah, ’51; Cross 
and Taggart, ’50; Mudgeand Taggart, ’50) but not the maximal re-absorption of 
glucose (Mudge and Taggart, ’50). There is no specific effect on the renal blood 
flow or filtration rate. NaHC 03 , on the other hand, has practically no effect on 
renal tubular transfer of para-aminohippurate (McDonald, et ah, ’51). 

Lactate is ordinarily used and supplied in the racemic form’ i.e. r-lactate 
Con and Con (’29) have found that d-lactate is practically completely utilized 
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in rats (oxidized and deposited as glycogen) whereas a large fraction of the 
1-lactate is excreted in the urine. Meyerhof and Lohmann (^26) confirmed these 
findings manometrically using various mammalian tissues. Man, however, is 
capable of utilizing effectively both 1- and d-fonns of Na lactate (Hartmann and 
Senn, ’32; Hartmann et ah, ’38). The amount which is lost in the urine varies 
with the rate of injection and may not exceed 18 per cent (Hartmann and Senn). 
The racemic mixture is practically completely metabolized in 1 to 2 hours and 
the expected increase in [HCOs"]® from r-Na lactate is fairly close to the observed, 
assuming the CO 2 to disperse into the entire body water (Hartmann and Senn). 
We have noted this in our own cases, e.g. cases 3 and 4. There is cogent evidence 
that the HCOs" ion, given with Na as lactate, acetate, or simply as HCOs”, 
distributes itself throughout the body water (Gamble et ah, ’51; Pitts, ’53). The 
Na component, however, probably becomes distributed only in little more than 
the extracellular fluid or inulin-space (Winkler et ah, ’43; Deane et ah, ’51; 
Pitts ’53, and others). The strain on the cardiovascular system resulting from 
expansion in volume of the extracellular fluid, including the plasma, may thus 
be almost as great with NaHCOs as with NaCl (Pfeiffer, ’ll; Magnus-Levy, ’20; 
Blum et ah, ’21; Pines and Perera, ’49). This point, however, is still in dire need 
of elucidation. In acidosis, nevertheless, the Na of NaHCOs w'ould be available 
for renal excretion and the expansion of the extracellular space wmuld thus be 
briefer than if NaCl were administered. 

The fraction of the bodily weight which is composed of water may be measured 
by the bodily dilution of a known amount of D 2 O, TjO, or antipyrine and varies 
inversely with “fatness” (Sobermanet ah, ’49; Osserman et ah, ’50; Deane, ’51; 
Hardy et ah, ’51; Prentice et ah, ’52). It varies from 42 to 71 per cent of bodily 
weight in males (Hardy et ah) or from 43 to 72.9 per cent (Osserman et ah)., 
A normal male of average habitus is about 62 per cent water (Osserman et ah 
’50; Schloerb et ah, ’50). A female averages about 10 per cent less (Schloerb 
et ah). A muscular male in good health may be 72 per cent water (London and 
Rittenberg, ’50). Thus a person’s habitus should be considered in estimating the 
total water-content for calculation of deficits in bicarbonate. 

Deficiency in Cl is calculated assuming that Cl is dispersed exclusively in the 
extracellular space. This is at least a rough approximation (cf. Pitts, ’53). The 
extracellular space has been measured by the dispersion of a known amount of 
intravenously injected inulin, radioactive sulfate, sucrose, bromide, sulfo- 
cyanate, or radioactive chloride. The most reliable measurements appear to be 
with sucrose, radioactive sulfate, radioactive chloride and, perhaps, inuhn 
(Winkler et al., ’43; Hardy et ah, ’51; Deane et ah, ’51; Walser et ah, ’52; Three- 
foot and Burch, ’52; Deane et ah, ’52; Nichols et ah, ’52; linkenstaedt, ’53). 
The data are variable and the absolute rehability of the methods is questionable 
(cf. Pitts, ’53). The datum of 20 per cent of bodily weight for extracellular fluid 
including the plasma (Gamble, ’49) has been chosen in our calculations because 
it appears to be an acceptable mean in “round numbers.” _ . 

After parenteral correction of acidosis, h 3 q)onatremia, and hypocalcemia m 
patients who had not been able to tolerate oral intake, Na acetate and Ca lactate 



MANAGEMENT OF HENAE FAILERB 


1131 


are administered by mouth. The former is given as a syrup (Fox, personal 
communication): 

Na acetate 1 Mole (= 137 gm.) 

K acetate Mole (= 30 gm.) 

Simple syrup 500 cc 

Syrup of lemon water q.s. 1,000 cc. 

One cubic centimeter of this solution supplies 1 m/Eq Na+ and 0.3 m/Eq K+. 
The usual dosage is 30 cc 4,i.d., p.c., but the patient may need more and the K 
acetate may have to be omitted in advanced renal failure if the [K], tends to rise 
abnormally during the trial therapy in the hospital. This syrup may be diluted 
in ginger ale if it is too objectionable. 

Calcium lactate is given orally to maintain a normal ICa),, to avert hj^po- 
calcemic tetany, and to counteract action of a possibly elevated [IC], on the 
heart (ct. Fox et al., ’52). Dosage is about 2 gm. t.i.d., p.c. As the lactate, calcium 
is usually absorbed by the gut (Bauer and Ropes, ’20). If the patient is incapable 
of oral intake and his acidosis has to be corrected parentcrally, the calcium is 
given as gluconate in solution (1 gm. Ca gluconate —♦ 89 mg. Ca). Ca gluconate 
ia usually supplied in 10 cc ampules as a 10 per cent solution. Tea cubic centi¬ 
meters can he readily injected intramuscularly without pain possibly because of 
the blocking action of calcium on fine nerve libers. We have injected 20 cc of 10 
per cent Ca gluconate into each buttock without producing pain. The Co-deficit 
is calculated as though Ca occupied only the extracellular compartment (o.g. 
case 3). One or two grams of Ca gluconate are given routinely with every liter 
of M /6 Na lactate. 

4. Adminisiratian of glucose parenlerally. Glucose has a sparing effect on the 
catabolism of endogenous protein. A maximal protein-sparing action is obtained 
by assimilation of 100 gm. of glucose (Gamble, ’49). This will minimize release 
of endogenous SO<", HPO<”, K+, and urea and is mandatory' minimal intake for 
every patient. Two liters of 5 per cent dextrose (d-glucose) contain 100 gm. 
glucose but the solution has to be given slowly enough to allow complete or near- 
complete assimilation of the glucose. The maximal rate of assimilation of glucose 
in bed patients is 0.35 to 0.5 gm./kg./hr. (Winslow, ’38; Lockliart and Elman, 
’49) which means that 5 per cent dextrose should be given no faster than 300 
to 500 ce/hour, Lockhart and Elman (’49) have shown that amino acids given in 
Combination with glucose solutions tend to increase the rate of utilization of 
glucose. Insulin will also increase the assimilation of glucose and thus aid in 
K+ and HPOc uptake by the tissue-cells (Flock et al., ’38; Fenn, ’40; Bywaters, 
’44; Pinch et al., ’46). It is reported that induced hyperglycemia increases the 
rate of oxygen-consumption by the kidneys and augments the renal blood flow 
markedly (Levitan, ’50). 

B. Use of cation-exchange resins in reducing hyperkalemia. Cation-exchange 
resins are synthetic polymers with sulfonic or carboxylic radicals which inter¬ 
change H"'-, N’a+, K+, or NH 4 + ions. From the volumes of the various gastro¬ 
intestinal secretions given by Gamble (’49), the total daily secretion of K+ into 
the gut is about 66 m/Eq, about as much as is ingested on a mixed diet (Black, 
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’53). Re-absorption of this K+ may be diminished by cation-exchange resins in 
the H+, NH 4 +, or Na+ cycle given orally. Such resins, given in suspension orally 
or by colonic tube as retention-enemas, are capable of absorbing K+ in ex¬ 
change for Na+, NH 4 +, or H+ resulting in rise in the fecal loss of K+ and fall in 
[K+]s (Elkinton et al., ’50; Chen and Freeman, ’50; Kraus, ’50; Dock and Frank, 
’50; Danowski et ah, ’50; Gold, ’53; especially Evans et al. ’53). We have used 
ammonium carboxylate cation exchange resin No. 648 of Smith, KUne and French 
Laboratories (see under case 20). Evans et al. (’53) give cogent reasons for using 
sodium instead of ammonium cation-exchange resin. 

The toxic effects of hyperkalemia may be diminished by 1 ) Ca gluconate intra¬ 
venously, 2 gm. 500 cc 0.85 per cent NaCl, thus utihzing the antagonistic action 
of Ca++ on K+ (cf. Fenn, ’40; Finch et al., ’46); this also makes use of the sup¬ 
pressing action of Na+ on K+, especially in cases with hyponatremia (cf. Finch et 
al.; Amberg and Helmholz, ’19; Rosenthal, ’43; Hechter et al., ’45) and 2) 
regular insulin, 20 units in 10 per cent glucose in water or isotonic NaCl, thus 
using supplementary insulin to augment the utilization of glucose and driving 
some K+ intracellularly (Bywaters, ’44; Keys, ’38; Fenn, ’40; Flock et al.). 

6. Anemia of chronic uremia. Chronic uremia is accompanied by anemia. 
There is parallehsm between the blood urea nitrogen and the degree of anemia 
not only in chronic glomerulonephritis but in other pathological renal conditions; 
a hemoglobin about 50 per cent of normal may have the same prognosis as a 
[creatinineja of 5 mg. or more/100 cc (Brown and Roth, ’22; Fdo, 37; Parson and 
Ekola-Strolberg, ’33). The anemia is normocytic and normochromic or slightly 
hjTpochromic; the plasma-volume typically is normal but the red blood cell mass 
is reduced, which results in a diminished blood-volume (Emerson, ’48). 

The anemia is accompanied by depressed erythropoiesis (Brown and Roth, 
’ 22 ; Filo, ’37; Loge et al., ’50). Typically there are no reparative signs, i.e. 
there is no reticulocytosis and there is decreased utihzation of intravenously 
administered radioactive iron (Loge et al.). Usually there are no signs of abnor¬ 
mally augmented hemolysis, i.e. the [bilirubinjB and fecal urobilinogen are not 
elevated; the osmotic and mechanical fragility of the patient’s red blood cells 
are within normal limits (Ceconi, ’05; Loge et al.); normal red blood cells trans¬ 
fused into these patients survive normally as do the patient’s red blood cells m 
healthy recipients. 

Biopsies and autopsies of bone marrow have been equivocal (cf. Sturgis, 48). 
Pmey and HamUton-Paterson (’46) report that it is not possible to make accurate 
total cell counts on bone marrow and that such counts vary between 10,000 an 
190,000/c.mm. in health depending upon the amount of marrow withdra^vn. 
The differential cell count is more useful but the picture before death is very 
different from that obtained by the same procedure after death. “In other wor s, 
the inferences we may draw from the myelogram are much less certain than those 
which we may draw from the ordinary blood count.” Nevertheless careful stu les 
by Isaacs (’37) and Nordenson (’38) indicate diminished erythropoi^is y 
shovdng a smaller number of primitive blast cells and nucleated red bloo 
Leukocytogenesis, however, is apparently not affected (cf. also Brown and o 
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and we are aware that uremia is not typically accompanied by leukopenia. The 
cause of erythropoietic inhibition is unknown. It is interesting that hypo-acidity 
of gastric secretion has been found experimentally (Brown and Vineberg, ’32) 
and clinically (Townsend et ah, ’37) in acidosis. 

In cases of nephropathy in which the anemia is rapidly progressive there may 
be evidence of augmented hemolysis. Normal red blood cells transfused into such 
patients survive considerably less than 110-130 days but the patient’s own 
red blood cells survive normally in healthy recipients, the hemolytic component 
being extracellular. Such patients may have reticulocytosis and an elevated 
[bilirubin],. The osmotic and mechanical fragility of the cells is moderately in¬ 
creased (Emerson, ’48; Logo et ah). Only in our case 14 was there evidence of 
augmented hemolysis and this might have been due to the concealed hemorrhage. 

The anemia of chronic uremia is refractory to liver and iron therapy. Blood 
transfusion is of value only in maintaining the [Hb] at 8 to 10 gm./lOO cc. Raising 
the [Hb] to normal does not increase the urea clearance but may do the reverse 
(Salvesen, ’48, and our data with case 14). 

7. Douhle-barrelled ileostomy for inleslinal irrigation. Cases 3 and 4, with 
advanced and progressive failure of a solitary' kidney, may have been satis¬ 
factory candidates for a 2-meter double-barrelled single-loop ileostomy for 
intermittent daily irrigations (cf. Twiss, ’SO; Maluf, ’48, ’50). 

8. The indwelling ureteral catheter in cutaneous ureterostomy. Cases 4 and 15 
irrdicate that an indwellmg vrreteial catheter is by no means innocuous and 
that cutaneous ureterostomy with such a catheter is not necessarily preferable to 
a well performed ureterocolostomy. 


SUMXURY 

Patients who have undergone prolonged obstruction and/or sustained infection 
in their urinary tract frequently culminate with irreversible chronic renal failure 
even after removal of the obstruction or infection. 

Such patients may be kept comfortable for years and relatively free from 
acidosis by the oral intake of Na acetate in palatable form. The Na+ acts as 
available base for the urinary excretion of catabolic phosphate, sulfate, and or¬ 
ganic acids. The extracellular fluid volume is thus maintained, diuresis promoted, 
and uremia diminished. If renal failure is not severe, K acetate may be added to 
combat the tendency for K-loss from alkalosis and Na-intake. 

When Na acetate is first administered it will have to be given with calcium 
salts (Ca lactate orally or Ca gluconate parenterally) to prevent tetany from 
dunimshing acidosis and low [Ca],. After the acidosis has been overcome the Ca 
salts may not have to be given. 

Accumulation of phosphate can also be combated by aluminum compounds 
orally. 

Uremia accompanied by nonobstructive staghorn renal calculi should be 
treated by the following additional measures: a) maintenance Ca-diet (600 mg. 
Ca daily) and b) Al(OH )3 or Al 2 (CO ,)3 orally. 

Typical treatment of acute exacerbation of uremia and acidosis in a patient 
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with chronic renal failure aims to a) correct the acidosis and raise the [Ca],; 
b) maintain normal [Na], and [Cl],; c) gradually overcome Na-depletion; and 
d) replenish K-loss from prolonged acidosis. For parenteral replenishment of 
HCOs" the HC03“-deficit should be calculated as though HCOs” pervaded the 
entire bodily water and not merely the extracellular fluid. One gram of Ca 
gluconate should accompany every liter of M/6 Na lactate. 

There is no advantage in correcting anemia of uremia by transfusion if the 
hemoglobin is 8 gm. or more unless major surgery is planned or hemorrhage is 
imminent. 

Fatal hyperkalemia can occur even with daily urinary outputs of 2,000 cc. 
This is accompanied by advanced renal damage. 

Cation-exchange resins of the H+-cycle given orally or per rectum can lower 
the [K'*']s to normal prior to paUiative surgery and thus may prevent disaster 
(case 18). 

A patient mth advanced renal failure may have a deficit in intracellular K 
and yet have poor tolerance to K-supplement (30 m/Eq daily) orally (e.g. cases 
3, 4, 8 and 9). 

A patient with advanced renal damage from long-standing obstruction by a 
hypertrophied prostate may become more uremic with preoperative urethral 
catheter drainage but improve with suprapubic cystostomy (case 9). 

The [creatinine], and 24-hour creatinine-clearance is a more efficacious method 
of meashring improvement in renal function than the blood urea nitrogen because 
the latter may diminish on a low protein high carbohydrate intake, but the 
[creatinine], or creatinine-clearance remain unchanged (e.g. case 11). 

There is either diminished erythropoiesis or no striking change in the cellular 
differential of bone-marrow in patients with chronic uremia (cases 6, 8, 9 and 13). 
Even a patient in severe chronic uremia is incapable of responding to allergins 
by an eosinophific response of the bone -marrow (case 8). In one instance there 
was evidence of augmented erythrolysis (case 14) but this may have been due to 
the concealed hemorrhage. 

Acidosis and elevated [K], may counterbalance the neuromuscular excitatory 
effect of hypocalcemia (case 16). 

Gantrisin may produce anuria apparently by nephrosis (case 17). 

Dehydration from lack of fluid intake can produce reversible severe oliguria or 
anuria in elderly persons (cases 23 and 24). 

Persistent elevation of the blood urea nitrogen in spite of a large urinary output 
indicates advanced renal damage (cases 2, 7, 8, 9, 11). 

Hyperkalemia in spite of a large urinary output, in nontraumatic cases, indi¬ 
cates highly advanced renal damage (cases 6, 8, 9). 

The pulling out of implanted radium needles from the base of the bladder 
may produce severe oliguria followed by fulminating fatal pyelonephritis 
(case 20). 

An indwelUng ureteral catheter in a cutaneous ureterostomy disposes to chronic 
pyelonephritis and nephrolithiasis (cases 4 and 15). 
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SIMPLE RENAL CYSTS IN THE NEWBORN 
REPORT OF TWO CASES 

WILLmi W CimiSTESON 
from the Henry Ford Hospital, Delrinl, Mieh 

Tno eases of consideiable interest ha\e recently been refoired from tlio Dm- 
sion of Pediatncs, Henry Pord Hospital The fust, a sobtarj simple cjst of the 
left kidnej', is presented because of the paucity of such cases m the liteiature 
In 1943 ChalUey and Sutton* found only ten eases of solitary lenal cjsts in chil- 
dien m the literature They added their case of a 13 jeai old girl with a sponta- 
neoiislj infected solitaij cjst The joiingest child of their collected senes nas 
thirteen months old Braasch and Hcndiick- reviciicd 1C3 eases of solitary or 
simple cjsts in all age gioups in 1944 Of these, t\i o More m childieii One child 
w as eight months old, the othci, lo months old Smith’m 194S rcpoi ted the case 
of a 15 } oar old bo3' n ith an mtei-mittentlj painful lorn mass n ho came to siirgerj' 
at the age of eighteen nhen a solitarj simple C3st was found RighmP piesented 
a case of solitaiy renal 03 st m a giil of G 3 cars in 1950, bimgmg the total leported 
cases to sixteen Our case makes sox entecn 

eXSE REPOnTS 

Case 1 K 0 , No 711838, a newborn female, was found on examination to bo 
a well infant except for a large, fiim, moxablo mass occup3'ing the entne left 
abdomen Excretoiy urography (fig 1, A) rexcaled an apparently noimally func 
tiomng nglit kidney of noraial outline, but nonx’isualization of the left kidne3 
A large, lound mass could bo seen filling the left abdomen, and extending slightly 
across the midlme C3stoscop3' rexealed a noimal bladder The ureteral oiifices 
appeared normal, but an impassable obstruction xxas encountered at three centi¬ 
meters on the left A iireteropyelogiam (fig 1, B) showed maiked displacement 
of the left uretei across the midlinc to the light and displacement of a h3dro 
nephrotic lenal pelvis to the nght of the midline When the child was 1 month 
old, exploration revealed the left kidney to bo replaced by a single laige 03 st 12 
cm in diameter, containing 150 cc clear, straxx-colored fluid No leiial paren- 
ch3’ma xxas found No communication betxieen the cyst and lenal pelxis was 
found The fibrous x\ ailed cyst w as Imed w ith flattened epithelium A left nephi ec- 
tomy w as perfoimed and the baby made an unex entful recox er3’ 

Our second case is one of multiple simple cysts of the kidne3^ This entit3 is 
much more common than the previously desciibed solitaiy C3st 
Case 2 R B , No 71G572, a newborn male, xxas found to have a large mass in 
the left abdomen winch was rounded, smooth, firm, and mox able Otherwise the 

Accepted for publication Januar 3 12 1954 

‘ChalUej,T S and Sutton, L E Jr J Urol , 60 414,1943 

'Braasch \V T and Hendrick J A J Uiol, 61-1. 1944 

’Smith R A Brit J Urol , 20 . 8, 194S 

‘Righmi.A Clinica Pediatrica 48 663, 1950 
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Fig. 1. Case 1 A, c\cieloiy uiogiam 7i, left uieteropyelogram 


examination was that of a well infant. Excietory urography (fig. 2) showed a nor¬ 
mal outline and function of the right kidnc}’’, but nonvisualization of dj’^e on the 
left. The left abdomen was filled with a rounded mass. No left lenal shadow was 
seen. At surgical exploration on the twelfth day of the baby’s life, the left kidney 
was found to be replaced bj' two large C 3 ^sts containing seventy and 80 cc clear, 
straw-colored material, and ten or twelve smaller C 3 "sts ranging from 2 mm. to 



Fig 2 Case 2 Excretoij’^ urogiam 
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3 cm. in diameter. A left nophroctomj' was performed. A small kernel of com¬ 
pressed renal tissue measuring 3 cm. by 1 cm. by 5 mm. was found near the hilar 
structures. No communication was found between the cysts and the renal pelvis. 
The infant made an uneventful recovery. 

sujiMAny 

The seventeenth case of solitary simple renal cyst in children is reported in a 
newborn. 

A case of multiple simple renal C 3 ’sts in a newborn is presented. 
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BILATERAL POLYADENOAIiVTOUS KIDNEYS; ADENOAIATOSIS OF 
TPIE KIDNEYS SIMULATING POLYCYSTIC DISEASE 

HERMAN J. MEISEL 

From the Veterans Administration Hospital, Fort Howard, Md. 

In the American Journal of Medical Sciences for December 1890, an article 
appeared bj'’ Edward ICej'^es,^ one of the founders of modern Urolog}^, entitled 
“Adenoma of the ICdne}'", Successful Nephrectonty.” This is a vi\ud description 
of a 49 jmar old white man suffering from severe gross hematuria and anemia. 
Under chloroform anesthesia a large right kidney was palpated. This completed 
Dr. Kej'-es’ investigation, since roentgenography and ureteral catheterization were 
then unlcnown. When it is also noted that the field of renal surgeiy was unexplored 
and transfusion was impractical, the courage and perspicacity of such pioneering 
urologists are to be admired. Nephrectomy was sucessfullj’’ performed later. The 
e.vcised kidney contained an enormous number of adenomas from 2 mm. to 1.5 
cm. in diameter. Dr. Keyes’ report is the onlj’’ instance found, in a search of the 
literature since 1890, which resembles the case to be presented. 

C.\SE UEPORT 

A 30 year old, single, white man, a crane operator (R-31,300), was admitted 
to the Veterans Administration Hospital, Fort Howard, Md. on October 14,1951, 
with a complaint of painless, gross total hematuria for 24 hours. No other 
urinaiy s 5 Tnptoms were present. No liistoiy of genito-urinary disease was elicited. 
It had been noted, however, since childhood, that the left testis was not present 
in the scrotum. The past histoiy and familj'’ histoiy were not pertinent. No evi¬ 
dence of genito-urinary abnormalities in his parents or his three siblings was re¬ 
vealed after careful questioning. 

The patient was intelligent and healthy. The temperature was 98.6F, the 
pulse 84 and the respirations 20. The blood pressure was 158/110. The lungs were 
clear. The heart was not enlarged but the heart sounds were loud and forceful. 
There were no murmurs. In each flank there was a large, firm, irregular, nontender 
mass which was easily ballottable. On the right, the mass extended from the 
flank to the midline, and from the costal margin well down into the right lower 
quadrant. It measured approximately 25 cm. vertical^'' and 10 cm. transversel 5 ^ 
The mass on the left was similar in all respects except that it was slightly smaller, 
20 cm. by 8 cm. These masses were thought to be typical pol 5 ’’C 3 '’stic kidne 5 "s. The 
right testis was normal, but the left testis could not be palpated in the scrotum, 
inguinal canal or perineum. There was a Avell healed right inguinal scar. The 
prostate was normal. The remainder of the examination was normal. 

Reviewed in the Veterans Administration and published with the approval of the Chief 
Medical Director. The statements and conclusions published bj’^ the authors are the resu 
of their own study and do not necessarily reflect the opinion or policj’’ of the Neteia 
Administration. , . , a • 

Read at annual meeting, Mid-Atlantic Section of the American Urological Associar , 
Washington, D. C., April 22, 1954. 

* Kej^es, E. L.: Am. J. Med. Sc., 100: 549-558, 1890. 
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TJie roentgenogram of the chest ivas within normal limits. The serological 
test for syphilis was negative. The voided urine was grossly bloody and micro¬ 
scopically contained many orythrocj’tes. The .specific grav'itj' of the urine was 
1.020, test for albumin was 3 plus, and aerobic and anaerobic cultures were 
sterile. The hemoglobin was 12.5 gm. per cent; the red blood cell count was 4 
million per cmm. and the white blood cell count was 11,050 per cmm., of which 
71 per cent wore polymorphonuclcars, 27 per cent lymphocytes and 1 per cent 
each were monocytes and eosinophils. The urea nitrogen was 10.3 mg. per cent 
and the earbon-dio.vido combining power 40 volumc.s per cent. 

At cystoscopj', shortly after admission, the lower urinary tract was found to be 
normal. Etllux from the left ureter, however, was grossly bloody. Indigo carmine 
appeared in four plus concentration from the right kidney within five minutes; 



Fio. 1. Retrogr.'idc pyelograms 


on the loft, evaluation could not be made because of admixture of the dye with 
blood. The retrograde pyclograms (fig. 1) were interpreted as showing typical 
bilateral polycystic kidneys. A small filling defect in the loft upper cab'.x was 
thought to bo due to blood clot. The excretory urogram confirmed these findings. 

It was felt that the patient had bilateral polycystic kidneys with good function, 
and that the source of the bleeding was an erosion or rupture of a cj’st into the 
left renal pelvis. Therefore, a conservative policy was carried out. Bed rest, re¬ 
placement of blood, and vitamin therapy including vitamin K were instituted. 
During the 45 days after admission, hematuria in varying amounts was almost 
continuous. Several episodes of cessation of hematuria were accompanied by left 
renal pain indicative of left iireteial blockage. With the passage of clots, the 
pain subsided and hematuria recurred. On November 2G an attempt was made 
to control bleeding by lavage of the left renal pelvis with dilute silver nitrate 
solution. When this also failed, it was felt that surgical exploration and possible 
application of Rovsing’s procedure xvere justified. OnNovember29 exposure was 
secured through a flank incision. The kidnej' was four times as large as normal 
with its surface everywhere studded with firm, rubbery, whitish nodules of varied 
size. Incision of one of these nodules revealed the same white, rubbery tissue, a 
portion of which, taken for frozen section, was leported to be “adenoma.” Since 
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Fig 2. A, left kidnej-, oxtcnml surface; B, cut suiface. No(c filling defect in upper calyx 

the nature and extent of the disease precluded consert^ative procedure, nephrec¬ 
tomy was performed without difficulty. The postoperative course was without 
event. Hematuria ceased immediately. The blood urea nitrogen rose to 4G mg. 
per 100 cc but at the time of discharge had fallen to 33 mg. per 100 cc. Follow-up 
examinations have been done at frequent intervals. Hematuria has not leciiried. 
The blood urea nitrogen has stabilized at 20-25 mg. per 100 cc. The urine has 
been negative on routine examination and culture. The phenolsulfonphthalein 
output is 70 per cent in 2 hours. Urinary concentration however is fixed at a 
specific gravity of 1.008 to 1.010. The right kidney remains large, hard, and ir¬ 
regular to palpation. Although it undoubtedlj" duplicates the lesion in its excised 
fellow, it satisfactorily maintains life. The patient performs a full da}^ of seden¬ 
tary work and, despite contrary advice, has married. 

The kidney (fig. 2) weighed 800 gm. and measured 22 b}'' 9 bj" 5 cm. Its surface 
was studded with nodules vaiying in size from 3 mm. to 2 cm. and, in color, 
from whitish yellow to dark red and hemorihagic. On cut section (fig. 2) almost 
the entire parenchyma was replaced by discrete j'-ellow nodules. The nodules were 
firm and rubbei}^ though some showed central necrosis. In the upper cal}^ there 
was a dark led protruding mass. Near the hilum of the kidne}’’ small aieas of 
normal renal tissue about one cm. across could be recognized. 

Microscopically (fig. 3), the nodules were all renal adenomas i-arying m 
structure. Some were papillary'- and some solid. Several showed invasion of their 
fibrous capsules while others showed calcification or necrosis. The mass protrud- 
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Fio. 3. Typical micro'!COi)ic section 


ing into the upper calyN was a necrotic niptiired adenoma. Tlio pelvic mucosa 
showed squamous metaplasia and pyelitis cj’stica. 

DISCUSSION 

Adenoma of the kidney was first accurately described by Sturm" in 1875. 
The many papers whicli liavc since appeared can roughly be divided into two 
groups. The “clinical” papers report large benign adenoma of the kidnej' di¬ 
agnosed during life and requiring surgical treatment. By 1914 Higgins’ could 
find only 27 such cases including one of his own. In 1953 the latest reviewers, 
Childs and Waterfall* found 33 reports in the literature and added two of their 
own. The other, and larger, group of papers deal with “nonclinical adenomas” 
i.e., those which cannot be diagnosed during life, which are found at autopsy, or 
in a kidney e.\cised for some other disease. The greatest interest and diversity^ of 
opinion appear in the discussion of the histogenesis of this latter group. Most 
recent students, Ewing,’ Cristol, McDonald and Emmett,® Fuchsman and 
Angrist,! and Gordon,* state that these small adenomas occur in kidneys which 
have been previously scarred because of localized vascular occlusions on an 

* Sturm, P.: Arch. f. Heilk., 16: 193-237, 1875. 

’Higgins, C. C.: Am. J. Surg., 65:3-14, 1944. 

' Childs, P. .md Waterfall, W. B.: Brit. J. Urol., 26: 187-194, 1953. 

Ewing J.: Neoplastic Diseases. Philadelphia: W. B. Saunders Co ^ 4th ed., pp. 700-829. 

J Cristol, D. S., McDonald, J. R. and Emmett, J. L.: J. Urol., 66: 18-27, 1946. 

I r^uchsman, J. J. and Angrist, A.: J. Urol., 69: 167-173, 1948. 

'Gordon, B. S.: J. Urol., 69: 1019-1021, 1948. 
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arteriosclerotic basis. There is postulated fir-st necrosis of tubules due to a small 
vascular lesion. A tubule becomes fragmented into isolated segments. Apparently 
the ends of a segment are sealed forming a small cj'^st, within which the tuljular 
cells then proliferate forming an adenomatous nodule. This theoiy is fortified 
by the facts that these tumors are found most often in people over 50 j'^ears of 
age and that they occur in the subcapsular areas Avhere endarteritis would be 
most evident. Thej'^ also occur often in association with microscopic cysts presum¬ 
ably also formed b}'' tubular necrosis. Turley and Steel,“ however, from a careful 
morphological study of similar material concluded, in their case of multiple 
miliary adenomas, that the tumors must arise from the glomeruli. Most un¬ 
fashionable at the moment is the theory of congenital origin. Albarran^® stated 
that the precursors of adenomas were islands of imperfectlj^ developed or dis¬ 
placed tubules originating in some aberration of fusion of the nephrogenic and 
wolflfian elements. This latter hypothesis would seem most adequately to fit 
the present case. The 3 muth of the patient, the diffuse distribution tliroughout 
both kidnej’’S, the lack of vascular changes and the lack of correspondence to 
vascular distribution, tend to confirm the congenital origin of this disease in this 
patient. 

It is felt bj' matry that adenoma maj’^ become malignant. Cristol, jN'IcDonald 
and Emmett® reported incidental adenomas in 34 per cent of kidneys excised for 
carcinoma. Others have found adenomas with invasion of the capsule, and have 
described gradations of cellular architecture from benign to malignant within the 
same tumor. In the present case no evidence of malignant degeneration was 
found and after 2 years of observation there is no clinical evidence of malignant 
disease. 

Histologically, adenomas have been classified into three t 3 'pes. The tubular 
t 3 ’^pe exhibits long, branching, irregular channels; the alveolar type contains poly¬ 
hedral cells, arranged more or less uniforml 3 '^ in alveoli; and the papillaiy adenoma 
is made up of infolding, branch-like outgrowths often appearing to arise from the 
epithelium of a surrounding cyst wall. The present case shows all these t 3 "pes in 
different adenomas and often within the same nodules. 

Bilateral involvement of the kidne 3 '^s b 3 ’' primar 3 ’' neoplasm is frequent in the 
instances of nonclinical multiple miliary t 3 q)e of adenomas found at autopsy. 
Less than 30 cases of primary malignant involvement of both kidne 3 's have been 
reported.Several cases of diffuse bilateral involvement of the kidneys by 
malignant or granulomatous lesions such as lymphosarcoma, leukemia, round¬ 
cell sarcoma and sarcoid have been reported.'®’ Unfortunate^'' most of these 
were autops 3 ^ cases and did not have p 3 ''elographic stud 3 ^ In a rather careful 
search of the literature, only one instance was found in which pyelographic find¬ 
ings indicative of polycystic kidne 3 's were found to be due to diffuse involvement 

® Turlej’, L. A. and Steel, J.; J.A.M.A., 82 : 857-859, 1924. 

Albarran, J.: Quoted by Cristol, McDonald, and Emmett.® t u 

“ Eisendrath, D. E. and Rolnick, H. C.: Textbook of Urologjn Philadelphia: J. n. 
Lipincott Co., 1938. 

Forsj’the, W. E.: J. Urol., 47: 784-791, 1942. 

13 piynn, J. E. and Bowers, J. M.: J. Urol., 68: 106-111, 1947. 

“ Fischer, G. S.: Grace Hosp. Bull., 26: 11-24, 1948. 
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by tumor, in this case, Ij’mplioblastoma (Fisclier).'' It rvoulcl seem that pye¬ 
lography, if done more often in diffuse neoplastic disease with renal involvement, 
might reveal more cases simulating polycystic disease. It is ccrtainlj^ obvious 
that diffuse neoplastic renal involvement could distort and elongate calyces in 
similar fashion, and as easily as, cysts. It is also notable that the clinical findings 
of hypertension, fixed urinarj' specific gravity, elevated blood urea nitrogen, all 
consistent with polycystic kidneys, were present in our case. 

An accurately descriptive name for this disease was not at hand. It was felt 
that a parallel could be drawn with the nomenclature of renal cysts. Thus a 
solitary cyst could be compared with a solitary adenoma and multiple cysts 
with multiple adenoma. The special appellation for polycystic disease of the 
kidnej's, therefore, logically suggested the parallel term of polyadenomatous 
kidneys, which was thus adopted as the title of this paper. 

CON’CLUSTOX 

An instance of bilateral diffuse adenomatosis of the kidneys has been presented. 
Only one other similar ca.se has been recorded by Keyes in 1S90 and, as far as is 
known, this was unilateral. The distinctive name of bilateral polyadenomatous 
kidneys has been suggested. 

The clinical, urinary and pyclographic changes in this case simulated bilateral 
polycystic renal disease very closely. 
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BILATERAL WILMS’S TUMOR IN A AIALE 
PSEUDOHERMAPHRODITE 

THOMAS A. STUMP and ROBERT A. GARRETT 

From the Departments of Pathology and Urology of the Indiana University 
School of Medicine, Indianapolis, Ind. 

Wilms’s tumor associated Avith pseudohermaphroditism has not preAuously 
been reported in the literature. The case to be presented is eA’^en more unusual 
in that the Wilms’s tumor AA'as bilateral. 

Pseudoheimaphroditism is not uncommon, occurring in one out of every¬ 
one thousand births;* but bilateral Wilms’s tumor is exceedingly rare. Campbell,^ 
in 1948, Avhen reAucAA’-ing the literature, found 14 cases of bilateral Wilms’s 
tumors. He reported Iavo additional cases of his oaa'ia. Of the 14 cases appearing 
in the literature previous to 1948, ten Averc reported b}^ Walker’ in a revieAv of 
the medical literature prior to 1897. Man}'- of these cases were diagnosed by 
physical examination only and could haA'e easily been polyc}'stic kidneys, 
hydronephrosis, or some other intra-abdominal tumor. Of the remaining 4 
cases revicAved bj' Campbell, the one reported by Kretschmer and Hibbs-* in 
1931 AA'as probabl}’- a metastasis. Riches, Griffiths and Thackray® in a rcAueAV 
of 189 cases of Wilms’s tumor found one that Avas bilateral and tAvo in AA’hich 
there Avere metastases to the opposite kidne}'. Barr and Schulte° I'eported a 
bilateral Wilms’s tumor in 1951. 


CASE REPOnT 


The patient AA'as born October 24, 1950. Its birth Aveight Avas 7 pounds, 9 
ounces. The child Avas normal in all respects except for the genitalia. It had a 
bifid scrotum, undescended testicles and hypospadias Avith a urethral opening 
in the perineum at the base of the penis. 

The father Avas 32 jmars old; the mother Avas 30 years old and in good health. 
The pregnancy and deliA'ery Avere uneA’-entful. The patient had 2 sisters, one 
5 years old and the other 8 years old. The mother’s first pregnancy ended A\’ith 
the delivery of a stillborn infant at 8 months. There Avas no famil}’- history of 
an}' preA'ious congenital abnormalities. 

The infant doA'eloped normally. It A\'as first admitted to James Whitcomb 
Riley Hospital on May 12, 1951. A vaginal cystogram made on Ma}' 15, 1951 
rcA'ealed a persistent urogenital sinus into AAdiich the urethra and a short A'agina 


Accepted for publication March 17, 1954. . . j at a t 

‘ Stollmeyer, J. E. C. and Latum, J. P. A.: Pseudohermaphroditism. Canad. lAl. A. J., 
63:494-495, 1950. . ^ tt. i kq- 

* Campbell, M. F.; BiJater-al embryonal adenomyosarcoma of the kidney. J. Urol., oa. 
567-511, 1948. 

’ Walker, J. B.: Sarcoma of the kidney in children. Ann. Surg., 26: 529-;602, 189/. 
••Kretschmer, H. L. and Hibbs, W. G.: Mixed tumors of the kidney in infancy .ana 
childhood. Surg., Gynec. & Obst., 62: 1-24, 1931. „ , , ., 

® Riches, E. W., Griffiths, I. H. and Thackray, A. C.: New growths of the kidney . 
ureter. Brit. J. Urol., 23: 297-338, 1951. 

“ Barr, J. R. and Schulte, J. W.: Bilateral Wilms’ tumor; a case report. AAest. J. on g-> 
Obst. & Gynec., 68: 567-570, 1950. 
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emptied. In one film there was suggestion of dye in a fallopian tube. The patient 
was discharged hlay 19, 1951. 

Tlie infant was le-admitted on October 20, 1951. It weighed 20 pounds at 
this time and was normal in all respects e\cept for the genitalia. A laparotomy 
was performed on October 22, 1951, for the purpose of ascertaining the true 
sex of the infant. A small uterus was found, 1 cm. long and Y, cm. in its greatest 
diameter. Two fallopian tubes arose from the uteius. Near the end of the right 
fallopian tube was a gonad that looked like a testicle and leceived its blood 



^ pkaical picture taken May 16, 1951, at approximatelj seven months of age 
cleft scrotum, and uiogemtal sinus at base of penis B, photoraicrograpli of 
ooobP ,taken from nght gonad on October 22, 1951 Infantile seminiferous tubules are 
easily discernible Lej dig cells are not apparent 
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supply from the region of the right kidnej'; The end of the left tube was adherent 
to the colon and had to be dissected free. A matted structure that was thought 
to be a gonad was found at the end of this tube. Biopsies were taken from the 
gonadal structures. That taken from the right gonad was infantile testicular 
tissue. Biopsj'’ of the matted structure on the left pro^md to be primitive 
oviduct. The infant did well postoperatively and was discharged on October 
31,1951. It was planned to have the patient return at a later date for an attempt 
to find the left gonad. 

The patient was not returned to the out-patient clinic as scheduled and was 
not seen again until referred to the hospital by the family doctor on September 
25, 1952. The child had progressed well until 3 months before this time when 
the parents noticed that it had a loss of energy and that it was developing a 
swelling in its abdomen. Physical examination revealed a mass occupjung the 
entire left upper quadrant. Attempted retrograde pyelograms were unsuccessful 
due to the anomalous urethra and urogenital sinus. An excretoiy urogram 
revealed a large, diffuse mass in the left lower quadrant. Only two or three 
slightl 3 ’’ dilated minor cal^mes were visible on the left. The right kidne^’’ showed a 
moderate dilatation of the lower caljmes plus a double renal pelvis. 

A total of 1660 gamma roentgen units were given the tumor mass over a 
nineteen-daj'- period without any reduction in its size. A transabdominal 
nephrectomj'- was done on September 17, 1952. 

The tumor mass, together with the kidnejq measured 17 by 10 by 8 cm. and 
weighed 900 gm. The entire mass including the kidney was well encapsulated. 
The capsule was intact. Grosslj' and microscopicallj’-, the tumor had the ap¬ 
pearance of a typical Wilms’s tumor with nearly all t 3 '’pes of tissue described 
in a Wihns’s tumor present, including small i.ubules surrounded b 3 '' spindle- 
shaped primitive connective tissue cells, m 3 rxomatous tissue and smooth muscle. 
On the posterior surface, near the mid-zone of the tumor, there was a small 
amount of kidney tissue measuilng 7 b 3 ’’ 5 b 3 " 3 cm. and well demarcated from 
the neoplasm. 

The patient ■withstood the operation well and was started on roentgen therapy 
again on September 24, 1952. He received 900 units in 11 da 3 '’S. Therap 3 ’' Avas 
discontinued on October 8, 1952 because of the accompan 3 dng nausea and 
vomiting. He improAmd rapid^’' following the cessation of the x-ra 3 '^ therap 3 ’’ 
and was discharged on October 14, 1952, in good condition. 

He got along Avell until November 1, 1952, Avhen he had an acute attack of 
asthma. The next day, according to the mother, he was unable to void. For the 
next few days, he passed on^'- a small amount of blood 3 ’' urine. He Avas admitted 
to the hospital again on NoAmmber 6, 1952. Ph 3 ''sical examination reA'^ealed a 
mass in the right upper quadrant and in the right flank. Hirsutism AA^as noted 
on this admission. The nonprotein nitrogen on admission Avas 133 mg. per 100 
ml., and the serum potassium Avas 7.7 mEq. 

Attempts to do a retrograde p 3 mlogram AAmre again unsuccessful. On NoA^ember 
7, 1952, an explorator 3 '^ operation AAms done through a right flank incision. A 
tumor on the right kidne3^ Avas found which extended from the Iwer to tie 
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and a small fistulous opening in the wound. The blood pressure had decreased 
to 150/110. A chest x-raj" taken on November 7, 1952 demonstrated throughout 
both lung fields numerous miliaiy densities which were thought to represent 
azotemic pneumonia. He was released at the parents’ request on November 15 
1952. 

The Penrose drain came out and the child ceased to urinate the day he went 
home. He was re-admitted the next da 3 G His blood pressure on November 16, 
1952 was 150/100. Phj’-sical examination again revealed the mass in the right 
flank. Hirsutism Avas still quite prominent. His urine on tliis admission was 
grossly blood)’- and loaded AA’ith pus. The TNPN was 225 mg. per 100 ml. of 
blood on November 21, 1952. He passed A'eiy little urineafter heAvasre-admitted. 
He took a little food but soon became unresponsiA’-e and AA'as sustained on in- 
traA'cnous and subcutaneous fluid. He died on NoA’ember 29, 1952 at the age of 
25 months. 

Autops)’- findings: A large retroperitoneal mass on the right side extended 
from the diaphragm to the peh’ic rim. This mass consisted of the enlarged right 
kidne)^ AA'ith the central spherical Wilms’s tumor. The tiunor tissue aars 43^ cm. 
in diameter. The renal cal 5 "ces shoAA’ed moderate hydronephrotic changes, 
although there AA'as no dilatation of the ureter. Scattered throughout the right 
kidne)’ there AA'ere manj^ small abscesses 1 to 3 mm. in diameter. 

The left kidne)' had been remoA^ed. There AA'as no CAodence of any metastases 
from either the Wilms’s tumor on the right or from the Wilms’s tumor Avhich 
had been removed surgically on the left. The left ureter aa’Ss found 3 cm. above 
the left peh’ic rim and AA'as normal. 

The urinaiy bladder A\'as noiTnal. There Avas a small uterus in nonnal rela- 
tionsliip AA'ith a A'agina. The urethra and A'agina met to foiTn a short urogenital 
sinus. Nomal left and right fallopian tubes AA'ere present. The testicle was 
present on the right side in the position that the ovar}' normally occupies. No 
gonad was found on the left. 

COMMENT 

Due to the raritj’- of bilateral Wilms’s tumors and the inability to perform 
retrograde pj'elograms on this patient, the diagnosis AA'as not made AA'hen the 
first kidnej' AA'as remoA'ed. The tumor mass in the left kidnej' AA'as AA'ell encapsu¬ 
lated and gaA'e no OA'idence of haA'ing broken through the capsule at anj'- point. 
The hj'dro-ureter and the peh'ic changes in the right kidne)’- seen in the in- 
traA'enous p5’-elogram Avere, in retrospect, changes produced b)’^ the Wilms’s 
tumor in that kidnej'. 

In this case it is impossible to proA'e that one of these tumors AA'as not a metas¬ 
tasis from the other; hoAA’eA'er, Wilms’s tumor metastasizing to the kidne)'- is 
in itself a rarity.®-'' The fact that there was no neoplastic tissue anyAA'here 
except in the kidnej's also implies a bilateral origin. Wilms’s tumors usually 
metastasize first to the lungs, and then to the Ih'er. 

Hei’maphroditism has interested medical science from ancient times. Many 

~ jMixter, C. G.: Malignant tumors of the kidney in infancy and childhood. Ann. Surg., 
96: 1017-1027, 1932. 
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races have depicted psoudohermapliroditcs in their ancient works of art.® The 
causes of true and pscudoliermapliroditism liave not been completely solved. 
It is assumed that sex determination in the human follows the typical mammalian 
pattern, in which the female sex is determined by the presence of two x chro¬ 
mosomes in the zygote, and the male sex is determined by the presence of a 
single X chromosome (tlic y chromosome from the male parent probably being 
functionless) in the fertilized ovum. It is impossible to deteimine the sox of the 
embryo until the sixth week when the cmbr 3 -ological seminiferous tubules de¬ 
velop. The ovary docs not form structures which positively identify it until the 
ninth week. The medulla of the gonad differentiates to form the testicle while 
the cortex first differentiates in forming the primitive ovaiy. It is believed that 
the hormone supplied by the medulla, if it is dominant, aids further in estab- 
li.shing male characteristics.® True hcrmapliroditism is probably a genetic factor. 
Pseudohermaphroditism is probably iiroduccd by an axccssive stimulation 
from hoimones of the opposite sex from the fetal gonads.'” Thus, if there are 
excessive androgens in the ease of the female cmbiyo or excessive estrogens in 
the case of the male ombrj-o, a pseudohermaphroditc will result. 

This had been demonstrated by Greene, Burrill, and By" in rats and by 
Hamilton and Wolfe'® in mice. If androgens are given a pregnant rat early in 
pregnancy, a retention of the upper woKTian derivatics and an inhibition of 
part of the mullorian derivatives results. Female offspring of mothcra treated 
with androgens during pregnancy are boni with a retention of remnants of the 
epididjTnal tract, inhibition of part of the uterine tract, enlarged clitoris, large 
labia and occasionally with an agenesis of the vagina and sometimes with 
retention of remnants of the prostate. If estrogens are given a pregnant rat 
early in pregnancy, the male embryo shows retention of the upper mullerian 
derivatives and an inhibition of wolffian derivatives. Estrogens given late in 
pregnancy cause a retention of lower miillcrian derivatives in the male offspring, 
and an inhibition of parts of the wolffian derivatives occurs. These rats at birth 
have an inhibition of parts of the epididymal tract, the retention of parts of 
the uterine tract, undesoended testicles, small penis with hypospadias, cleft 
scrotum and occasionally a vagina. Sometimes no prostate develops. Strangely' 
enough, in female rats whose raothere are given an increased amount of estrogen 
during pregnancy, the wolffian ducts persist and the urogenital sinus is in¬ 
hibited. This effect is not seen in the mouse." 

In the case of the human pseudohermaphroditc, excessive hormones are 

® Young, H. H.: Genital Abnormalities, Hermiiplirotlitism and Ilel.ated Adrenal Disease. 
Baltimore: Williams and Wilkins Co., 1937. 

b. B.: Development.al An.atomj'. Plnladelpliia and London: W. B. Saunders Co., 

" I. R. and Cornu ell, P. M.: Pseudohermaphroditism. J. Urol., 47: 721-737, 1942. 
Greene, R. R., Burrill, hi. W. and Ivy, A. C. Experimental intcrsexuality: the effect 
j^^”®'mgens on the antenatal sexual development of the rat. Am. J. Anat., 67: 305-345, 

" Hamilton, J. B. and IVolfe, J. M. The effect of male hormone substances from birth 
development in the rat. Anat. Reo., 70: 433-440, 1938. 
alelicow, M. M. and Cahill, G. F.: Role of adrenal cortex in Bom.atosexuaI disturb- 
IWO^ rnfants and children: Clinicopathologic analysis. J. Clin. Endocrinol., 10 : 24-53, 
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available from several sources. In the case of the female pseudohermaphrodite, 
there is often an associated hyperplasia or neoplasm of the adrenal cortex. In 
these infants, the adrenal cortex tumors of adults will often produce androgens 
which can be easity demonstrated. 

Vines (as quoted by Sisk and Cornwell'®) believed that in some female pseudo- 
heimaphrodites there is a persistence of the fuchsinophil cells in the adrenal 
cortex in embiyonic life over a longer period than usual. The adrenal cortical 
cells contaming fuchsinophil granules were believed to have been the cells 
which produced androgens. These fuchsinophil cells are present in the female 
embryo from the twelfth to the fifteenth week; and in the male, from the ninth 
to the twentieth week. Others believe that the fuchsinopliil granules are of no 
significance. Sudds''' has shown that they occur in the adult about equally in 
the two sexes. They first appear wdien an adult is about 25 jnars old and tend 
to increase during life. In adults, they are related to age and have nothing to 
do with sex. 

There are some who believe that the adrenal cortex of the embryo can produce 
estrogen in large enough quantities to cause male pseudohermaphroditism. 
This has never been clearl}’- demonstrated. Only thirteen feminizing tumors of 
the adrenal cortex have ever been reported; two in children and eleven in adults.'® 
The estrogenic hormones could conceivabl}’’ come from the cortex of the fetal 
gonad before it has fully differentiated. Another plausible theory is that the 
estrogens are supplied in excessive amounts bj’- the mother. 

It is interesting that pseudohermaphroditism is associated here with the 
bilateral Wilms’s tumor. Testicular tumors not infrequently develop in male 
pseudohermaphrodites;'®''" however, in spite of the fact that both Wilms’s 
tumor and pseudohermaphroditism are related to a disturbance in the tissues 
developing from the urogenital ridge, the two conditions occurring simul¬ 
taneously have never been previously reported. 

SUMMABV 

A case of bilateral Wilms’s tumor in a male pseudohermaphrodite is re¬ 
ported. 

We wash to express our gratitude to Frank Yellios, M.D., and John J. Mahoneja 
Ph.D., for helpful comments and criticism. 

Photographs wmre taken by the Department of Medical Illustration of Indiana 
University School of Medicine. 

“ Sudds, V. N.; The cell contents of the cortex of the suprarenal gland. Endocrinolog}', 
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1 ® Carmichael, R. and Oldfield, C.; Complete male pseudohermaphroditism with intra¬ 
uterine teratoma testis. J. Path, and Bact., 39: 617-622, 1934. 

1 ’ Gilbert, J. B.: Malignant testis tumors in pseudohermaphrodites: review of 60 cases 
and a case report. J. Urol., 48 : 665-672, 1942. 
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SPONTANEOUS R.ENODUODENAL FISTULAS 

BERNARD BLOOM 

From the Tl'^csson Memorial and Mercy Hospitals, Springfield, Mass. 

Fistulas that develop between the kidiic 3 ' and the intestinal tract are rare 
clinical entities. Although renocolic fistulas have been reported 50 times up to 
September 1953, renoduodenal fistulas have boon reported onlj' 8 times. All the 
recorded cases of renocolio fistulas have had their origin in the kidnej', most 
being secondary to calculi with pyelonephritis, and in none were thej^ thought 
secondary to bowel disease. Likewise spontaneous renoduodenal fistulas result 
from an inflammatory process in the kidney which ruptures into the adjacent 
duodenum. In the colonic fistulas in practicallj' alt cases, the fistula has occurred 
through the corte.v from the calyx rather than directlj’ from the renal pelvis. 
Many of these kidnej's show almost complete replacement of renal parenchyma 
bj’ fattj’ and fibrous tissue. There is reason to believe that the same process occurs 
in renoduodenal fistulas. 

Eight case reports of renoduodenal fistulas are found in the literature, two of 
which have been reported bj' American authors. The etiologio factors in the 
previously reported cases include hydatid cj’sts of the kidnej’, tuberculosis (4 
times, once with calculi), pyelonephritis and perinephritis, and most recently 
epidermoid carcinoma of the kidney involving the duodenum. Were it not for the 
fact that such lesions are extrcmelj’ uncommon j’Ot offer very serious problems 
in treatment, we would not have the temerity to present a single case report. 
(See table 1.) 

The first patient to be successfully treated bj’ ncphrcctomj’ was reported in 
the American literature bj- Biondi in 1935. Since then King reported a case in a 
02 year old man admitted for another illness without renal or gastro-intestinal 
complaints. Retrograde pyelogram revealed a fistulous communication between 
the renal pelvis and the second portion of the duodenum. An upper gastro¬ 
intestinal series showed barium in the kidney. Right nephrectomy and fistulec¬ 
tomy with ligation of the tract were successfullj’ accomplished and the patient 
was cured. One year ago, from the Boston Citj’ Hospital, Jones, Melendej' and 
Flj'im reported a renoduodenal fistula in a 05 j’car old woman caused by epi¬ 
dermoid carcinoma invading the duodenum, with renal calculus. At operation 
duodenotomj’ and gastro-enterostomy were done. It was thought a postoperative 
duodenal fistula had developed, although this could not be definitely proven, 
and the patient expired in the immediate postoperative period. 

In only two recorded instances have satisfaetorj' results been attained, both 
by nephrectomy and closure of the traet. The case to be presented represents a 
previouslj’ unreported chain of events with closure of the fistula accomplished 
without nephrectomy. 

Symptoms may vary from predominantlj’ gastro-intestinal to none at all. 
Symptoms of renal origin with pyelonephritis and cystitis may predominate as 

Accepted for pubIic,ation May 21, 1951. 
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Table 1 


Case 




Etiology 

Treatment 

Outcome 

1 . Rayer 

1839 

F 

45 

? 

Conservative 

Died 

2. BarloAA' 

1843 

F 

26 

Hj’datid cj'sts 

Conservative 

Died 

3. Bang 

1874 

F 

22 

Tuberculosis 

Conservative 

Died 

4..Turner 

1893 

M 

18 

Tuberculosis 

Conservative 

Died 

5. Pulvertaft 

1935 

F 

28 

Tuberculosis Avith 
calculi 

Conservative 

Died 

6 . Biondi 

1935 

F 

28 

Tuberculosis; ? per¬ 
forated ulcer 

Kephrectomj’' 

Satisfac¬ 

tory 

7. King 

1950 

]M 

62 

Pi’clonephritis and 
perinephritis 

Nephrectomy 

Satisfac¬ 

tory 

8 . Jones et al. 

1953 

F 

65 

Epidermoid CA and 
calculus 

Gaslro-enter- 

ostomj' 

Died 

9. Present case 

1954 

F 

33 

Pj-eloncphritis and 
calculous pyone¬ 
phrosis. 

Operative with¬ 
out ncphrec- 
tomA' 

Satisfac¬ 

tory 


in the case here reported. On the other hand, S 3 ’^mptoras maj’' be wholl}’’ intestinal 
such as severe nausea, A^omiting, epigastric pain, diarrhea and weight loss. We 
would differ with a previous report that phj'sical examination uniforml)^ dis¬ 
closes a patient in poor nutritional balance. Although in one of the reported 
cases, pressure on a right flank mass initiated vomiting of uriniferous material, 
others have shown little more on physical examination than a variable sized 
mass in the right flank. 

CASE REPORT 

M. B. L., a 33 j’-ear old gra^"a 2, para 2 was first seen in June 1949 at the age 
of 29 because of pyuria. Soreness in the right flank associated vith chills and fever 
had been intennittent over a 9-j^ear period. She had been hospitalized in Novem¬ 
ber 1940 with a complaint of pain in the right costovertebral area of 2 years’ 
duration. Excretory urographj’^ at that time revealed poor function on the right 
with mild hj’-dronephrosis, narrowing of the ureteropelvic area, and dilatation of 
the remainder of the ureter. The left side was noimal. A wax-tipped bougie was 
passed to 27 cm. up the right ureter without scratch or obstruction. Right 
ureteral specimen was loaded with pus cells, and the bladder urine contained 
many bacilli. Retrograde studies revealed no opaque urinaiy tract calculi. The 
right ureter was reported to show considerable dilatation throughout its whole 
length except for narrowing at the ureteropelvic junction. The right renal pelvis 
was only slightly dilated with .slight blunting of the calyces. 

The patient Avas treated with sulfanilamide and the p 3 ’’elonephritis subsided. 
Ureteral dilatations and restud 3 ’- were advised but not done. 

The patient was not seen b 3 '^ a urologist again until June 1949 when, because 
of pyuria, she came under our care. In addition to the foregoing history, further 
questioning elicited the information that a few years earlier she had experienced 
a sudden tearing pain in her right flank and abdomen followed b 3 '^ a few days 
of chills and feAmr. 
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Physical examination revealed a healthy looking, moderately obese normo- 
tensivc woman of 29 appearing to be in good health. A globular, movable, slightly 
tender mass in the right flank could be ballotted between the examining fingers. 
There was tenderness to percussion over the right costovertebral angle. Catho- 
terized urine revealed grade IV pyuria. Cystoscopy revealed a thick, purulent 
fluid issuing from the right ureteral orifice while the loft ureteral efflux was clear. 
Indigo carmine returned from the left side in 4 minutes in good concentration, 
while none was seen on the right after Yo, hour. 

Initial film of the urinary tract rcve.aled multiple calculi in the region of the 
right ron.al pelvis. The right psoas outline was poorly defined. The loft retrograde 
P3’elogram was normal; the right revealed marked irregularity of the ureter with 
dilatation of the distal portion. Ureteral narrowing was noted immediately distal 
to the largo calculus. The renal pelvis was markedly irregular and showed some 
dilatation. Skiodan was seen to fill the duodenal bulb from the upper pole region 
of the kidney. A later film showed that the contrast medium had passed from the 
duodenal bulb to the region of the duodenal'jejunal junction (fig. 1, A). 

The diagnoses of renoduodenal fistula with right nephrolithiasis, chronic 
pj’elonephritis, and chronic perinephritis wore made and hospitalization was 
advised. Because she was asymptomatic and faced a serious operative procedure, 
the patient again refused medical advice. 

She was not seen again until Februarj' C, 1953, approximatelj' four years later, 
complaining of pain in the right flank, pain aeross the upper abdomen and fre¬ 
quency of urination with hematuria of 2 weeks’ duration. In the meantime the 
patient had had another babj' 3 years’ previouslj' and was now 3 motiths’ preg¬ 
nant. After consultation with her obstetrician who thought surgery was not 
contra-indicated, she was admitted to the Wesson Memorial Hospital in Febru¬ 
ary 1952. Excretory urography showed no function on the right side (fig. 1, C), 
normal on the left. The calculi on the right, previously noted, were slightly larger 
than those seen 4 jmars previouslj'. Right retrograde studj' again revealed the 
renoduodenal fistula (fig. 1, R). Gastro-intestinal series showed a tenting of the 
second portion of the duodenum posteriorlj' on a lateral film, but no barium 
entered the urinary channels (fig. 1, Z)). A large gallbladder filled with calculi 
was noted. Urine culture revealed E. coli. Red blood cell count was 3.5 million 
Nvith 61 per cent hemoglobin or 9.6 grams. 

Right nephrectomy was planned after correction of the anemia by blood 
transfusions. Through a right lumbar incision with subperiosteal resection of the 
eleventh rib, the right flank was explored. No recognizable kidney tissue could be 
found. Instead a grapefruit-sized, densely hard fibrolipomatous mass was found. 
Into this mass medially a loop of duodenum entered above and emerged below. 
The bowel was so densely adherent that no separation from the mass was pos¬ 
sible, short of sharp excision. Due to the fixation of the tissues, it was felt that it 
was technically impossible to remove the mass in which had been the original kid¬ 
ney. The ureter was followed up to the mass, the large calculus palpated in the 
area of the pelvis, and the fibrolipomatous covering incised about 2.5 cm. in 
depth before the stone could be freed. After the large calculus and several small 
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Fig. 1. /I, preoperative re' . ’ ’ 1949 , in which injection of skiod. 

was done on right side only a ■ . ■ injection. Dye filled srnall hov e 

region anterior to left kidney. B, preoperative retrograde pyelogram, right, FGbruary > 
showing filling of first portion of duodenum. C, e.xcretory urogram, Februarj]^ i * ’n*^°,nnpr 
normal left pj^elogram, and renal calculi with no diodrast excretion on right, .“PP f 
gastro-intestinal series, lateral view, showing tenting posteriorly of second portio 
duodenum due to renoduodenal fistula. E, postoperative retrograde pyelogram, rig . 
showing residual renal pelvis, with absence of communication between kidney ana s 
bowel. 

calculi were removed, probing failed to reveal an}’' tract leading either upvard 
or medially. At this point it was decided 1) to abandon further attempts a 
separation of the mass from the bowel, and 2) to allow the pyelotomy to lemain 
open and hope for autonephrectom}’’ with closure of the fistula spontaneous j. 
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A Penrose drain was placed to the pj'clotomy site and the wound closed. The 
postoperative course was uneventful and the patient was discharged on the 
fourteenth postoperative day. 

Crystallographic analysis of the calculi by Dr. Edwin Prien was reported to 
show stones of different composition. One contained calcium phosphate with 
trace of calcium ovalate and another was composed of a colloidal type of .apatite 
or calcium phosphate found usually in bone or in the nails or other horny stntc- 
tures. Dr. Prion guessed that the patient ate some such substance which passed 
from the duodenum into the kidney. 

The patient continued to have a small amount of greenish, pumlent dr.ainage 
from the flank, not duodenal at any time, requiring a ch.ango of dressings every 
day to every other day. Three months post operatively' homologous semm jaun¬ 
dice developed and subsided under medical ti'catmont. Six months postopera- 
tively, one month after an uneventful delivery, cystoscopy' was done in order 
to demonstrate the right ureter and pelvis. For technical reasons the c.atheter 
would not pass above 2 cm. It was then decided to close her external sinus tract 
with streptokinase and streptodornase. After dS hours of 3-hourly irrig.ations 
with this enzymatic mixture, by the patient, the tract closed and remained 
closed. Cystoscopy and right retrograde pyclogvams were repeated 8 months 
postoperatively and showed closure of the fistulous tract, with nonfunctioning 
pelvis and pyo-ureter (fig. 1, E). These studies were repeated 1 year postopera¬ 
tively and again showed closure of the fistulous communication. 

The patient now complains of occasional b.ackachcs which are relieved by 
passage of a SF ureteral catheter with lavage of the right pelvis and ureter at 
4-6 week intervals. There are no bladder symptoms and ns would be expected, 
the infection is resistant to therapy. In all likelihood, she will require excision of 
the pelvis and ureter on the right before a complete cure can be accomplished. 

DISCUSSION 

Eenoduodenal fistulas have been shown to occur secondary' to an inflammatory 
process in the kidney with rupture of a parenchymal abscess through a calyx 
into the duodenum. Anatomically the anterior surface of the kidney in the region 
of the hilum is in direct contact with the second portion or pars descendens of 
the duodenum. The bile duct and the pancreatic duct open into the descending 
portion of the duodenum a little below its middle. The intimate relations of the 
duodenum to the right kidney are attested to by the well documented reports of 
duodenal injury secondary' to right nephrectomy'. Duodenal fistula is a serious 
complication of duodenal surgery and right renal surgery, and should be meticu¬ 
lously avoided. 

SUMMARY 

A nmth case of spontaneous renoduodenal fistula with discussion of the entity 
IS presented. The pathogenesis of the lesion can be traced from pyelonephritis 
through perinephritis with probable rupture through a calyx into the duodenum. 
Although fixation of tissues made safe removal of the remaining renal mass im¬ 
possible, conserv'ative operation followed by obliteration of the lumbar sinus 
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tract succeeded in closing the renoduodenal fistula. These lesions have been 
cured by nephrectomj’- in onlj'- two reported cases, while this case represents the 
first reported cure of the fistula by conservative surgery. Wherever possible, the 
treatment of choice is nephrectomy with closure of the fistulous tract. 

67 Chestnut St., Springfield, Mass. 
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A SPIRAL FL \.P PYELO-URETEROPLASTY FOR LOKG NARROWINGS 
OF THE HPPER URETER 

MILTOX i: GORDON' 

The puipose of thib repot t is to dcscubc a simple new variation of the flap 
tjpe pyelo nreteroplasty that is applicable to long narrownngs of the upper 
ureter Until non this condition lias had no adequate surgical lepaii except for 
the Dans intubated urctciotoray nliich rcquiics a long peiiod of intubation and 
nephrostomy drainage and is prone to cause stone formation and infection The 
spiral flap pyelo uieteroplasty was dorised to make the prolonged use of these 
tubes unnecessaiy thereby’ leducmg the frequency’ of these complications and 
lonering morbidity’ even if these complications do not ensue 
The spiral flap requires a certain minimal amount of icdundant renal pelvis, 
a condition that is usually’ pioscnt due to back pressure and consequent py’elec- 
tasis With other py’clo-uretcioplasties, much of the redundant renal pelvis is 
wasted and cannot adequately bo mobilized when the narrowing of the ureter 
imolves too long a segment The spiial flap procedure peimits mobilization of 
all axailable renal pehis 

WIOCEDUUE 

The renal peh is is amputated obliquely about 0 5 to 1 cm abor e the uretero- 
peh’io junction The flap is formed fiom the renal pelvis simply’ by’ cutting m a 
spiral mamiei starling at the distal amputated end and continuing the incision 
around the renal pelvis parallel to the amputated border fashioning a stiip about 
1cm wide (fig 1) The narrowed area of the ureter is then incised for the length 
of the narrowing plus an additional centimeter The long flap from the renal 
pelvis IS sutured to the incised portion of the uietci o\ei a ureteral splint (fig 
2) The redundant opening of the renal peh is is closed aftei insertion of a ne¬ 
phrostomy tube 

Although senous doubt may be felt about the viability of such a long flap 
obtained in this manner, the case icport presented below would help to dispel 
that doubt However, if m the couise of forming such a flap it becomes apparent 
that the blood supply to the flap has been compromised, a le-anastomosis of the 
distal amputated renal pelvis can easily’ and quickly be done, and the Davis 
intubated ureterotomy is still applicable 

CASE UEPORT 

hi G , an 18 year old man, reported to the clinic with a one month history 
of repeated passage of clots in the urine and of three episodes of total gi oss pain¬ 
less hematuria, but no other uiologic symptoms Urinalyses showed persistent 
low grade microscopic hematuiiaandaurme culture grew nonhemolytic Staphy¬ 
lococcus aureus, probably a contaminant The urogiam showed a normal col- 
eoting system on the right while the left side showed maiked cahectasis Since 
Accepted for publication Maj 21, 1954 
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the films were discontinued after 15 minutes, the renal pelvis was not visualized 
or the left. A left bulb retrograde p 3 'elo-ureterogram showed marked left lij^rone- 
phrosis with marked narrowing of the left upper ureter for 8 cm. (fig. 3, A). 
After the retrograde stud}’, the patient e.xperienced left costovertebral angle 
pain and tenderness for the first time in his life. Pie was placed on aureomycin to 
prevent uifection. An operation was performed on Febiuary 18,1954. 

The kidney, renal pelvis and upper ureter were e.\'posed through the usual 
kidney incision, removing a portion of the twelfth rib. The upper ureter for a 
distance of 7 cm. was thin and vas-like to palpation, and was visibly much more 
narrow than the more distal ureter. The renal pelvis was not so abundant as was 




Fig. 2 
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expected from the preoperntivo pyclogram, but extruded abo\it 4 cm. from the 
hilus when traction was placed on it and measured about 3 cm. across in its 
widest, most pro.ximal portion. The pelvis was tben amputated ns previously 
described and a lOF Robinson catlieter was passed down the ureter with moderate 
resistance. There was no otlier evidonee of obstruction. Combined internal and 
external palpation of the kidney revealed many areas of greatly thinned out 
parenchyma, but there were many areas that seemed to have good functioning 
tissue. A nephrostomy was performed and a spiral flap 1 cm. wide was cut cir¬ 
cumferentially as previously described. Eight ccntimcteis were easily obtained 
and it was estimated that another 8 to 12 cm. readily could have been mobilized 
if needed. The upper ureter was incised including 1 cm. of normal ureter, and as 
flattened out was only 5 mm. in diameter. The pelvic flap was then sutured to the 
incised ureter over a 330 polyethylene tube and the redundant pelvic opening 
was closed. At no time did the blood supply to the flap seem impaired and at the 
end of the plastic procedure the color of the flap was as good as that of the ureter 
and pelvis. 

Postoperativcly, despite large doses of Chloromycetin and gantrisin used 
propliylactically, basaljel, hyaluronidaso and a large fluid intake, the urine 
from the nephrostomy tube became markedly cloudy and loaded with pus. 
The ureteral splint was removed on the fourteenth postoperative day after a 
routine x-ray film showed no evidence of stone formation. A descending pyelo- 
gram through the nephrostomy tube, made a few minutes after removal of the 
splint, showed prompt passage of the contrast medium down the ureter and 
into the bladder (fig. 3, B). Considerable caliectasis remained, but the caliber 
of the upper ureter appeared to be improved over that seen preoperatively. The 
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nephrostom}'- tube was removed and witliin a few hours the wound became and 
remained diy, but the patient began to complain of severe dysuria. The dysuria 
ceased after two daj'’s, but the urine sediment sliowed marked pyuria. The an¬ 
tibiotics were discontinued long enough to get a urine culture which grew para¬ 
colon bacillus, resistant to all antibiotics tested except for moderate sensitivity 
to furadantin. Furadantin was administered whereupon the pyuria was reduced 
from fields loaded with pus cells to 8-12 per field. 

COJniENT, SUMMARY AND CONCLUSION 

If the presence of a ureteral splint and nephrostomy tube in a greatly dilated 
kidnej’’ can lead to severe infection in 2 weeks, it seems apparent that the presence 
of these foreign bodies for periods of two to six times as long, as recommended for 
the intubated ureterotom 3 ’’, would increase the danger of infection by at least 
two to six fold for that type of operation. The possibility of stone foimation 
with or without urea splitters is also increased thereby seriouslj’’ jeopardizing 
the success of the Davis operation. The earlier removal of these foreign bodies 
made possible bj’’ the spiral flap pj^lo-ureteroplasty would make this procedure 
the one of choice for long narrowings of the upper ureter. 

Kaiser Foundation Hospital, 2/f25 Geary Blvd., San Francisco, Calif. 
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TRE VTMENT OF ENURESIS IN FEALVLE CHILDREN 

A C AIR UN LI n\ IM> i; M 'JOMIAN 
I roin (he Department of Vro\ng\|^ United Staia \afal Ilo’ipital, Bcthc’^da, Md 

Emiiebis has been rccogni7cd as an impoitant symptom comi)le\ since the 
earliest published literature The Papj-nis Ebcis, Mutton about 1550 B C , pre¬ 
scribed a lemedy foi “incontinence of mine It Ins been defined ns the mvol- 
imtarj discharge of mine after the age of thiee jcais That age has been lather 
iiell accepted as the time Mhen normal thildien actiime the ability to control 
micturition The incideiuo of enmesis has been \ariously ropoited as si\teen to 
tweiitj-six pel cent of childicn, hottecer, it is estimated that there Mould be a 
much higher incidence if all childien Mith enmesis Mere seen In a phjsician 
Nocturnal enuresis alone ocems m approvimately sixty to eight}' pei cent, and 
diurnal enuresis alone in onl} file per cent TMcnty to foit} per cent ma} haco 
both - 

The etiology and pathogenesis of enmesis aie not definitel} established as 
demonstrated by the varied theories olTeiod by the luimcious contributors on 
the subject in the htoiatuio Obciously, the cause is not the same in each child 
Enuresis is only a s}mptom, and it is the lesponsibihty of the pediatrician, 
urologist and ps}chiatrist to discocei the immediate cause m each case 

Bakum’ has listed foui principal theories of pathogenesis as folloMS' The 
uiologic viewpoint mIucIi holds Mith the early students on this subject that 
enuiesis is due to an anatomic defect, the theory of Holt and HoMland that 
enuresis is an undesiiablc habit, the result of impiopoi training, the ps} chiatnc 
school that enmesis is a disordci of peisoimhty, and his om n theor} that enuresis 
IS an heieditary abnormality in bladder function, the foremost characteristic of 
which IS an nigent need to empty the bladdei 

The impoitance of collection of the eiiuietic problem is ob\ lous It is essential 
for the normal mental dec elopmciit of the child and his acceptance in any society 
that he be continent of urine It is important for the peace of mind of the parents 
that thou child be normal in this lespcct It is oven moie important that this 
s}mptom, rather common in children, not be carried into adult life viliere the 
individual mth enuresis is even moie a social outcast than he was as a child, 
and in whom failuie to collect an organic lesion in the urinary tract may well 
lead to pei-mauent damage 

The treatment of enuresis has been as vaned as the theories concerning its 
pathogenesis havm been numerous Treatment has progressed from the use of 
jumper berries, cypms, and beer in the sixteenth centuiy B C,' the use of a 

, "Tte views expressed are those of the authors and are not to be construed to represent 
thi^e of the United States Navv or of the Naval Service at large 

Head at annual meeting Mid Atlantic Section of American Urological Association, 
Washington, D C , April 22, 1954 

* Gliclvlich LG 4n historical account of enuresis Pediatrics, 8 859 876, 1951 

^ Campbell M Clinical Pediatric Urology Phdadelphia VV B Saunders Co 1951 
Bahwin, H Enuresis in children J Pediat , 34 249-262,1949 
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burned, powdered cock’s trachea in the sixteenth centiuy A.D.,' to the numerous 
methods emplojmd today. In addition to treating anj’- generalized illness in the 
cliild, modern treatment may consist of ps3mhotherap3'^, rewards, conditioned 
responses, medical management, or local urological treatment of organic lesions. 
The ps3mhotherapeutic approach is based on the belief that enuresis is the s3TOp- 
tom of a basic personalit3’’ disorder. The use of various electrical apparatuses is an 
attempt to condition the child to awaken from the ringing of a bell or lighting of 
a light when he begins to micturate in bed, and thus overcome his enuresis. 
Medical management has included attempts to prevent the child from sleeping 
so soundl3’’, attempts to increase the irritabilit3’' and thus the sensation of a full 
bladder, hormonal therap3’’, and antispasmotic drugs including belladonna and, 
more recentl3’', banthine.’ Each of these methods has been reported^' successful 
on some cases. 

But since it is a well recognized fact that enuresis is onb’- a s3'mptom of some 
underl3’'ing disease, then it is obvious that, as in all other s3'mptom complexes, 
the underl3dng etiolog3'^ should be first detemiined in an attempt to decide 
whether or not the projected thcrap3’- will be treating the underhung cause. If 
the enuresis is, as man3’’ feel, simpl3’- an undesirable habit trait from poor training, 
then the mechanical methods of awakening the child with nocturnal enuresis 
should be sufficient. If the enure.sis is due to a personalit3’’ disorder, then ps3’’- 
chotherap3'’ is indicated. However, if the enuresis is on the basis of an organic 
pathologic entit3’’, whether that be inlierited, congenital, or acquired, that entit3'^ 
must be found and treated, not onl3’’ to relieve the child of his immediate problem, 
but to prevent permanent or longstanding damage to the urinaiy tract. 

We do not feel that all enuretic children, or all enuretic female children neces- 
saril3'- have organic disease. However, we do feel that a rather liigh incidence 
of urethral and bladder disease will be found if these children, whose primar3" 
admission s3Tnptom is enuresis, are completel3’' studied. In the past, there has been 
a reluctance on the part of the parent and the doctor to submit an enuretic child 
to a complete urological workup which would involve pain and an anesthetic. 
With modern C3^stoscopic instruments, advances in anesthesia, and improA’ed 
urographic media, the problems of a complete urological examination have been 
minimized. 

Campbell,^ Bakwin^ and Everett^ all state that enuretics who do not respond 
to routine pediatric treatment within two to three months, or who have p3mria 
along with their enuresis, should have c3'stoscopic examinations. This contention 
we have followed, and have received excellent co-operation from the pediatric 
clinics in Naval Medical facilities in our area. 

In the Urolog3^ Clinic at the U. S. Naval Hospital, Bethesda, hlaiyland we have 
followed a routine practice of obtaining excretor3’' urograms and performing 
panendoscopy on all enuretic children referred to us. General anesthetics have 

^ 0’Malle3r, J. F. and Owens, R. II.: Banthine therapj' for enuresis. Mo. IMed., 60:188- 
189, 1953. . . , 

^ Everett, H. S.: G3'neoological and Obstetrical Urologj\ Baltimore; Williams and i 
kins Co., 1947, p. 239. 



nNuucsis IN' omts 


11G5 


been icquircd foi paiiciidoscopii, c\aminutiou on the youngei cliddien Some of 
the older tbddi on Inu c been erj' to-opciali\ e w ith only topioal anesthetits We 
do not feel that «e ha\o inflicted any serious psychic tiaiima on any of these 
children 

The incidence of organic disease we have found is much liighoi than that 
reported by most contiibutois, possibly because only refractoiy cnuiotics or 
those with pj-uiia hare been refencd to us 1)3 a numbei of pediatiic tlinics, and 
we ha\ e no w a)' of ascertaining the total numbci of enuictics seen 1)3’ those clinics, 
nor the pcitentage of their icfrattoo’ cases that we have seen 

We aie limiting oui discussion to the female enuietic tliildren tieated in our 
clinic during the past 2 3oais, because each case appealed to follow a iei3’ similar 
pattern The commonest lesion found was a narrow uiethia, with lesultant edema 
of the bladder neck, low-grade ihronic tiigomtis, and, in 1011113 > the hladdoi wall 
had become tiabeculated to o\ eicomc the narrow uicthi.il outlet These findings 
are not peculiar to enuresis A number of articles recentl3 hat e been published 
drawing attention to simdai findings in female tliildren as the cause foi thionic 
recurring infections AVc feel that there is a definite relationship between the piob- 
lem of the lefiaotory enmetit child and the child with lecuiront urinai3 tract 
infections The tieatmcnt is\er3 similai, 1 e , the crndii .ation of infection and the 
dilatation of the uicthra as man3’ times ns is indicated along with bladdei dila¬ 
tions when indicated The use of bauthine or othei antispasmotic diugs along 
with local tieatmcnt of the urethra and hladdci will iindoubtedli* icsulf in the 
highest peicentage of cures of these combined problems 

During the past 2 years, nmoteen female children, ranging 111 ages fiom Ski to 
10 3eais, have been refoircd to us with the primaiy problem of enuiesis Of this 
group, seienteen had onl3’ noctuinal enuresis, and two had both nocturnal and 
diurnal enuresis Eighteen had been emnetio since bnth, and one had become 
enuretic si\ months pnor to our examination, following an episode of measles 
Seteii had no complaints other than enuresis, nine had leturront cystitis, two 
had recurrent cystitis and p3eloncphritis, and one w.as seen in acute uiinai3' re¬ 
tention 

Excretory urograms and pancndoscopic ex.amniations were performed on 
each of these children as soon aftci the first visit as w as compatible wuth the state 
of any infection persent 

The results of the excretoiy uiograms showed ei’idence of chionic pi’elone- 
phritio damage to one kidne3’ in two of the children Bilateral renal damage was 
demonstiated in none 

Panendoscopic examination revealed the pathological process in one child to 
be a spastic bladdei neck secondaiy to a spina bifida with damage to the para¬ 
sympathetic innervation of the bladder In one child, obstruction w as found to be 
due to scar tissue resulting from the lemoval of a urethral diverticulum 1 year 
prior to hei first xnsit to us 

In fifteen of the remaining cases, urethral stiictures required dilation with 
sounds hefoie a cystoscope could be introduced Edema and evidence of chronic 
inflammatory changes were felt to be important mil cases In 9 cases, trabecula- 
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burned, powdered cock’s trachea in the sixteenth century A.D.,‘ to the numerous 
methods employed todaJ^ In addition to treating any generalized illness in the 
child, modern treatment ma}'’ consist of ps3mhotherapy, rewards, conditioned 
responses, medical management, or local urological treatment of organic lesions. 
The psimhotherapeutic approach is based on the belief that enuresis is the symp¬ 
tom of a basic personalit3'’ disorder. The use of various electrical apparatuses is an 
attemi^t to condition the child to awaken from the ringing of a bell or lighting of 
a light when he begins to micturate in bed, and thus overcome his enuresis. 
Medical management has included attempts to pre\mnt the child from sleeping 
so soundl3'^, attempts to increase the irritability and thus the sensation of a full 
bladder, hormonal therapy, and antispasmotic drugs including belladonna and, 
more recently, banthine.' Each of these methods has been reportedl3’- successful 
on some cases. 

But since it is a well recognized fact that enuresis is only a s3miptom of some 
underlying disease, then it is obvious that, as in all other S 3 ’’mptora complexes, 
the underl3dng etiolog3’^ should be first determined in an attempt to decide 
whether or not the projected therap3' will be treating the underl3dng cause. If 
the enuresis is, as man3’' feel, simpl3’- an undesirable habit trait from poor training, 
then the mechanical methods of awakening the child with nocturnal enuresis 
should be sufficient. If the enuresis is due to a personalit3’' disorder, then psy- 
chotherap3" is indicated. However, if the enuresis is on the basis of an organic 
pathologic entity, whether that be inherited, congenital, or acquired, that entity 
must be found and treated, not onl3’’ to relieve the child of his immediate problem, 
but to prevent permanent or longstanding damage to the urinaiy tract. 

We do not feel that all enuretic children, or all enuretic female children neces- 
saril3>- have organic disease. However, we do feel that a rather high incidence 
of urethral and bladder disease will be found if these children, whose primary 
admission s3Tnptom is enuresis, are complete^" studied. In the past, there has been 
a reluctance on the part of the parent and the doctor to .submit an enuretic child 
to a complete urological workup Avhich Avould inAmhm pain and an anesthetic. 
With modern c 3 mtoscopic instruments, adAmnees in anesthesia, and improved 
urographic media, the problems of a complete urological examination have been 
minimized. 

Campbell," BakAA'in® and EAmrett® all state that enuretics Avho do not respond 
to routine pediatric treatment AAuthin tAvo to three months, or AAdio have p3mna 
along Avith their enuresis, should haAm C3'^stoscopic examinations. This contention 
Ave liaAm folloAved, and have receiAmd excellent co-operation from the pediatric 
clinics in NaAml Medical facilities in our area. 

In the Urolog3’^ Clinic at the U. S. NaAml Hospital, Bethesda, ]\'Iar3dand aa’c have 
followed a routine practice of obtaining excretoiy urograms and performing 
panendoscopy on all enuretic children referred to us. General anesthetics have 

■' O’Malley, J. F. .and Owens, R. H.: Banthine therapA' for enuresis. Mo. Med., 60:188- 
189, 1953. • ... 

^ Everett, H. S.: Gynecological and Obstetrical Urologj'. B.altiniorc: tVilli.ams ana > i - 
kins Co., 1947, p. 239. 
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KEUEOriBROMATOSIS OF THE BLADDER 

JOIIAL N OE KLIjUK asi> WHjHAM ^ CAMPBELL 

From the James nachannn Drath/ Urologteal InslUulc, Ihe Folms IIopKins 
Hospital, BaHtaiarc, lUl 

Bhdder tumois, m tlio gie.it majorilj, aic opitholi.d m oiigin, those benign 
and malignant neoplasms atising from other cclhil.ii lompoiieiits tompiismg 
considerably less than 10 per cent of the tot il Lciomj omas and fibiomas aie the 
more common, with angiomas, siicomas, and the tumois of nciirnl origin being 
quite rare ' A review of the hteiature to dale tcvcals 14 cases of urinary bladder 
iiivohemont with neuiofibiomas, 9 of this senes ocaiiimg m eonjunction with 
iiciiiofibromatosis of von RccLlmghauscn It is piobablc that only in the latter 
group of cases, i c , those with cutaneous mvolvcment, (ould the diagnosis of the 
bladder condition be siispci ted pi loi to biopsy, and t bus a general rev lew of v on 
Recklinghausen’s disease and presentation of two lases with bladdci iieiirofibro 
mata is offered 

Von Recklinghausen’s papci of 1882’, with the rctognilion of the svndiome 
and Its association with the peripheral ncives, was antedated by seveial repoits 
over the preceding 30 jcais Goiiciahrcd ncuiofibiomatosis is familial m the pic¬ 
ture of multiple subcutaneous tumors and the pigmented cafe nit lail sjiots The 
tumors, fibroma molluscum, maj be pm-hcad sired oi large and pendulous, 
usually very soft or clastic, and ONhibitficqucntpigmcntaij, v ascular, oi \anthom- 
atous changes Histologicallj these may be pure fibiomas oi show numeious 
cellulai and stiomal vaiiatioiis Deeper, firm tumors more characteristicall}' neu¬ 
ral m origin, maj be palpable along the course of poiiphcial noivcs Tumors and 
pigmentarj changes appeal usually between the tenth and thiitieth jeais, affect¬ 
ing any portion of the body suiface The disease is known to hav e a stiongheiedi- 
taiy propensity, seeming to bo tiansmittcd bj' citliei se\ as a jMendelian domi¬ 
nant, some cases being lecoginrod only by the skin pigmentary changes without 
tumor formation {forme frustc) Cirsoid neui ofibromatosis and elephantiasis 
nervorum aie other peiipheial nciv'c tumor manifestations wherein the great 
majority of the neives of an aicaarc enlaigcd In addition to cutaneous foims, 
systemic changes .ire usually piominent Mental deficiencies and aberrations, 
notably idiocy, aie common Nevi of seveial varieties are oiicountcied in the skm, 
and vasciilai nevi and angiomas affect the circulatory^ system Within the central 
nervous system gliomas and gliosis of different kinds may occur Ihe bones show 
hypertrophy, lengthening oi dwarfing, cysts, and commonly scoliosis Theie may^ 
be an endocrine involvement for puberty and pregnancy produce changes, with 
instances of aciomagaly and Addison’s disease being noted Neurofibiomatosis 
of the nerves w ithiii the body has been i epeatedly i eported In oi der of frequency, 
they occur vvithiu the cranial cavity and spinal column, in the thorax, m the 
sympathetic system retropeiitoneally, and finally m the intestines and pelvis 
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tions were found in the bladder wall. A reduced bladder capacity was found in 
four of the cases Avith capacities of less than 100 cc. 

In all of the 19 cases referred to us, some pathologic entity Avas present Avhich 
AA^e felt could account for the enuresis. We feel that this may AA'ell indicate the pos¬ 
sibility that the incidence of local organic disease as an etiologic factor may be 
much higher than has preAdously been reported. 

Treatment consisted of first eradication, if possible, of any infection present, 
using appropriate antibiotics or chemotherapeutic agents. Then folloAA^ed a series 
of urethral dilations at interA'’als of 1 to 3 Aveeks, depending largely on the child’s 
response to therapy. These urethral dilations AA'ere carried out in all except one 
case AAdthout anesthesia. The one exception AA'as the youngest child in the group, 
only imars old. The children AA’ere extremelj’’ co-operatiAm, most of them eager 
to report on their progress, and only moderately reluctant to haA-e the painful 
dilation perfomied. 

Bladder dilations to capacit3' AA’ere performed on the 4 children AA'ith small 
capacities under general anesthetics, on three occasions each. 

Of the 19 children treated, fifteen AA'ere completelj' relieA’ed of their enuresis 
folloAA’ing urethral dilations ranging in number from tAA’o to eighteen. Three 
children had marked improA’cment in their enuresis, coiiA’erting from nightly to 
AA’eekl}’- or bimonthlj’- enuresis, and one Avas cured of her diurnal enuresis, but 
continued to haA'e nocturnal enuresis. 

Those children AA’ith recurrent urinar}’ infections AA’ere controlled, and AA’ith the 
exception of the tAA’o AA’ith gross anatomic lesions, their infections AA’ere completely 
cured. The tAA’O not cured AA’ere kept under control AA’ith continued antibiotics or 
chemotherapeutics and periodic urethral dilations. 

.SUMMARY 

A limited series of 19 cases of enuresis in female children, ranging in ages from 
33 ^ to 10 j’ears, has been presented. SeA’enteen of these children had no deA’elop- 
mental defect to explain their enuresis, but all seA’enteen had endoscopic patho¬ 
logic findings Avhich AA’ere considered AA’orthj^ of ti’eatment. Taa’O of the children 
had deA’elopmental defects to account for the enuresis. Of these 19 children, 
fifteen AA’ere completelj’ relieA’ed of their enuresis and recurrent infections, four 
AA’ere definitelj’ improA’ed from the treatment as outlined. 

CONCLUSION 

Local lesions of the urethra, bladder neck, and bladder mucosa are definite 
etiologic factors in the enuresis seen in female children. Bj’ early obserA’ation and 
treatment of these entities, the child and the parents may be relieA’ed of an un¬ 
fortunate situation, and the future health of the indiA’idual nia.y be preseiwed. 

It is believed that manj’ children AA’ith enuresis are neA’er seen bj’ a urologist, 
though thej’ haA’e not responded to other methods of treatment. It is felt that 
Ave should be more actiA’e in bringing this problem before the profession by calling 
its attention to undergraduates as Avell as to our colleagues through our county 
societies and other organizations. 
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ICEUROFIBROi\tATOSIS OF THE BLADDER 

JOIIW N nr KLimiv \\n WILELUI \ CAMPBELL 

From the James Buehnnan Draihi Urnloijtcnl ImUtutt, the Johns IJoplins 
Hospital, Haltimare, Hil 


Bladdoi tumors, in the gioat niajoiity, me epithelial in origin, those benign 
and malignant neoplasms aiisnig from other telhilai compoiients compiismg 
considerably less than 10 pci cent of the total Leiomvomas and fibiomas are the 
more common, with angiomas, saieomns, and the tumors of iieuial oiigm being 
quite rare' A review of the liteiatnic to date leveals U cases of urniaiy bladder 
invobemcnt with iieurofibiomas, 9 of this scries otciiiimg m conjunction with 
ncuiofibromatosis of von Reckhnghnnsen It is piobable that only in the latter 
group of cases, i e , those with cutancons involvement, could the diagnosis of the 
bladder condition be suspected prioi to biopsy, and thus a general review of von 
Recklinghausen’s disease and picsentation of two cases with bladder neiiiofibro- 
mata is offered 

Von Recklinghaiison’s papoi of 1882’, with the iceogmtion of the syndiome 
and its association with the poriphcial nerves, was antedated by several loports 
over the preceding 30 j'cais Gcncrah/od neurofibromatosis is familiar in the pic¬ 
ture of multiple subcutaneous tumors and the ingmentcd cafe an lail spots The 
tumors, fibroma molluecum, may bo pm-hcad sized oi Inigo and pendulous, 
usuallj very soft or elastic, and e\hibitfrc<iHcnt pigmentary, v oscular, oi ^anthom- 
atous changes Histologically these may be puio fibromas oi show numeious 
cellular and stromal variations Dccpei, him tumors moic characteristically iieu- 
lal 111 origin, may be palpable along the course of peiiphoral nerves Tumois and 
pigmentary changes appeal usually between the tenth and thiitieth j ears, affect¬ 
ing any portion of the body surface The disease is know n to have a sti ong hei edi- 
tary propensity, seeming to be tiansmittcd by eithoi se\ ns a iMendehan domi¬ 
nant, some cases being recognized only by the skin pigmentaiy changes without 
tumor formation {forme Jrustc) Cnsoid neurofibromatosis and elephantiasis 
nervorum are other peripheral nerve tumor manifestations wherein the gieat 
majority of the nerves of an aica arc enlarged In addition to cutaneous foims, 
sjstemic changes are usually prominent Mental deficiencies and aberrations, 
notably idiocy, are common Nevn of several v'aiieties aie encountered m the skin, 
and vascular iievi and angiomas affect the ciidilatory system Within the central 
nervous system gliomas and gliosis of different kinds may occui The bones show 
hypertrophy, lengthening oi dvvaifing, cysts, and commonly scoliosis Theie may 
be an endooiine involvement foi puberty and piegnancy produce changes, with 
instances of aciomagaly and Addison's disease being noted Neurofibiomatosis 
of the nerv es vv ithiii the body has been repeatedly repoi ted In order of frequency, 
they occur wuthin the cranial cavity and spinal column, m the thorax, m the 
sympathetic system retiopeiitoneally, and finally in the intestines and pelvis 


Accepted for 
^ Herbut, P 
® von Recklin 


Febiger, 1952 
, 18S2 


1167 



1168 


J. N. DE KLERK AND W. A. CAMPBELL 


CASE REPORTS 

Case 1. T. G., a 39 year old white man (BUI 35799), was first admitted to the 
Brady Urological Institute on October 18,1944 on the service of Dr. J. A. Camp¬ 
bell Colston with the complaint of low back pain radiating down both legs. There 
Avas no hi.stoiy of familial disease. The patient was married and had one child. 
He had undergone appended om}'- at age 28, and at age 32 he was treated medi- 
callj^ for an ulcer of the stomach. In a period of 7 j’-ears prior to being seen the 
patient had experienced several attacks of severe renal colic, but no stones Avere 
passed nor Avere calculi demonstrated on repeated radiological examinations. 

About three months before coming to the Brad}’- Urological Institute, the 
patient began to note that erections Avere Aveaker, and he began to have some dull, 
intermittent pain acro.ss the back and in -the thighs. He comsulted a doctor AA’ho 
discoA’-ered a rectal mass and advised referral. There had been no difficulties AA'^hat- 
ever in Avoiding. 

On admi.ssion, physical examination reAmaled the patient to be in good general 
condition Avith normal A’ital signs. The skin shoAved multiple large broAvn nevi and 
subcutaneous soft nodules. Aside from the rectal examination there AA'cre no other 
abnomialities. The prostate at the apex felt normal but at the base the gland ran 
into an enormous mass extending in a smooth rectal Avail as high as the finger 
could reach. This Avas markedly indurated and nontender. Urine examination 
Avas microscopically iiegatiA-e and culture AA-as sterile, and blood studies AA’ere 
normal. On cystoscopy the instrument Avas deviated far to the left by an obstruc¬ 
tion to the prostatic urethra. A bulge Avas seen OA’-er the right posterolateral Avail 
of the bladder, AA’ith some extension to the left side. This was coA'-ered Avith smooth 
mucous membrane aside from tAvo small cysts on the surface. On bimanual exami¬ 
nation the mass Avas found to be eA"er}'AA'hcre freely moA’able. On the plain abdomi¬ 
nal x-ray no abnormalities Avere seen except for a small area of rarefaction in the 
head of the left femur. On excretory urogra]5hy both upper and loAver tracts ap¬ 
peared nonnal. With a preoperatiA^e diagnosis of possible sarcoma or dermoid, an 
exploratory laparotomy Avas carried out by Dr. Colston. The mass Avas ap¬ 
proached transperitoneally through a supi-apubic incision, a fcAV peritoneal adhe¬ 
sions to the large and small boAvel OA'-er the groAvth being diA’-ided. A good line of 
clnaAmge Avas established, the mass enucleated, and the caA’ity drained Avith ex- 
traperitoneal cigarette drains. Apparently the bladder Avas entered during the 
course of dissection for suprapubic urinary leakage deAmloped, but cleared 
promptly on urethral catheter drainage. 

Pathological examination: The mass Aveighed 377 gm. and Avas entirely encap¬ 
sulated, Avith a hard, rubbery consistency. On section it appeared to be AA’hite, 
glistening, fibrous tissue Avith a fcAv cysts containing gelatinous fluid. H and E 
stain shoAved great masses of fibrous connectiA'-e tissue in strands and crossing 
patterns (fig. 1). Scattered areas shoAved large collections of cells A’arying in size, 
shape, nuclear size, and staining characteristics, thought indicatiAm of early sar¬ 
comatous change. The groAvth Avas compatible Avith neurofibroma. 

The patient Avas re-admitted in July 1945 for a urinary tract infection. At that 
time rectal examination revealed some indefinite thickening about the bladder 
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Fig. 1. Case 1. Photomicrograph of tumor showing palisading so cluir.actcristic of these 
growtlis. 

base and seminal vesicles, but no mass or induration could bo found. The patient 
thereafter had vesical and renal calculi removed elsewhere, but a report from 
Dr. W. L. Bazomore in Februarj-1953 states that he is enjoying c.\eolIont general 
health without evidence of rccurronco of the tumor, cutaneous or urinarj' com¬ 
plications. 

Case 2. J. W., a 29 year old Negro (JHII G20C01), was first admitted to the 
Brady Urological Institute on .lanuary 15, 1953 lor evaluation of a bladder 
anomaly discovered on routine examination. The family history was negative for 
skin or other contributory diseases. At age of 5, the patient had undergone opera¬ 
tive repair of a valgus defonnity of the right foot, and recent x-rays demonstrated 
partial collapse of the calcaneus and talus. At age of 14, ho had umbilical her¬ 
niorrhaphy. The patient had had no pulmonary complaints, but routine and 
subsequent chest films showed bilateral apical infiltrations with possible cavi¬ 
tation, repeated cultures for tuberculosis being negative. During 1952, ho had 
tj'pical peptic ulcer symptoms and on December 24, 1952 Iiad a gastro-enteros- 
tomy and vagotomy for pyloric and duodenal ulcer. In the course of this laparot¬ 
omy routine manual palpation in the pelvis revealed a hard, nodular bladder 
wall. The possibility of multiple diverticula was mled out by a cystogram (fig. 
2, A). A cystometrogram indicated normal bladder capacity and pressure re¬ 
lationships. Cystoscopy confirmed the absence of diverticula. The cystoscope was 
deflected to either side by a firm mass which appeared to lie in the posterosupe- 
vior aspect of the bladder between the interareteric ridge and the air bubble. 
Tins mass bulged slightly into the bladder. The mucosa overlying it had a vel- 
vety hyperemic appearance. No papillary or cystic projections were noted. The 
remainder of the bladder and trigone appeared uninvolved. Bilateral ureteral 
catheterization revealed no obstruction in either ureter. Following these studies 
the patient was transferred to the Brady Urological Institute. 

Physical examination revealed normal vital signs in a mentally alert but thin 
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less there are otlier similar cases not encountered because not so classified in the 
literature. Primary bladder neurofibromas appear to originate within the nerve 
plexuses in the outer rauseular wall, producing irregularities of contour without 
penetrating the mucosal surface. During growth some lie free in the peritoneal 
cavity and others may become incased within a fibrous capsule from which thej' 
may be emicleable. In view of the observation that a good proportion of these 
cases arc completolj' silent (case 2), presenting no symptoms referable to the 
urinary tract and in view of the observed tendency to undergo malignant degener¬ 
ation, we believe it to bo absolutely mandatoiy that all cases of cutaneous neu¬ 
rofibromatosis bo subjected to a complete urological survey when the patient 
presents us with this clinical picture. 

Hosoi in a laigo series of collected ca.scs of von Recklinghausen’s disease found 
that 13 per cent of patients with cutaneous neurofibromas ultimately develop 
malignant degeneration of tumors, usuallj' in a growth of long duration and 
manifested elinicallj' by a rapid increase in size. Repeated reports indicate that 
malignant change apparently follows surgical intervention, and that chances of 
cure in excision of invasive tumors are small. Ncurosareomas are, in addition, 
classed as highly radioresistant. Successful treatment seems to depend on the fact 
that a certain number of bladder neurofibromas are easily resectable or enuclea- 
ble. It is unfortunate that in only one case is there more than a year’s follow-up 
to indicate the potentialities for recurrence, case 1 presented here having gone 
over 8 years despite evidence of low grade malignancy at time of removal by 
enucleation. 

SOMMAUY 

Neurofibromatosis of the urinary bladder should be considered in oveiy case 
with the cutaneous tumors of von Recklinghausen’s disease. Two cases showing 
low grade malignant degeneration of vesical neurofibromas and treated with 
surgical excision are presented. 

The authors wish to thank Dr. J. A. C. Colston for permission to report his 
case. 
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the patterns of the spindle cells. The tumor was veiy vascular with large, thin- 
walled vessels. There Avere rare tumor giant cells and mitoses. Impression Avas 
neurogenic sarcoma of Ioaa’ grade malignancy. 

DISCUSSION 

With the inclusion of these 2 cases of cutaneous neurofibromatosis AAnth bladder 
involvement there are a total of 16 known cases (tables 1 and 2) AA'ith probably 
15 biopsy confinnations. Tavo of this series involved the bladder secondaiy to a 
general tumor groAvth AA'ithin the pelvic S3’mpathetic nervous sj'^stem, and doubt- 


Table 1. Cases xoith cutaneous neurofibromatosis 


Gerhardt, C.: D. Arch. f. klin. Med., 
21: 26S, 1S7S. 

Kyrieleis, A.: Gottingen, 1SS5. j 

Steden, E.: D. Ztscli. f. Chir., 177: 
137, 1923. 

Heusch, K.; Ztsch. [. Urol., 21: 113, 
1926. 

Heidler, H.; Zentralbl. f. Gynak, 52: 
504, 192S. 

Nagahara, Y.: Gann, 34: 317, 1940. 
Kass, I. H.: Am. J. Dis. Chil., 44: 
1040, 1942. 

Chalklcy, T. S. and Bruce, J. W.: J. 
Pediat., 20: 632, 1942. 

Kimbrough, J. C., Furst, J. N. and 
Worgan, D. K.: Mil. Surg., 102: 
346, 1948. 

! 30 year old male. Multiple small tumors found on 
vesical neck. 

j Pea-sized nodules on surface of bladder. Biop-sy? 

[ 31 year old female. Suprapubic laparotomy showed 
the bhadder tumor and neurofibroma found in 
’ pelvis at autopsj'. 

53 year old male. Small tumors Avere seen on cys- 
I toscopj' and diagnosis confirmed at operation. 

CS year old female. Small nodules in bladder on 
cystoscopy. No biojisj'. 

' Autopsy diagnosis of bladder involvement. 

' 7 year old male. Suprapubic mass ndth bladder 

1 assj'metry on cystogram. Autopsy diagnosis. 

1 9 year old male. Family history of neurofibromato- 
I sis. Suprapubic mass, at biopsy seen to be thick¬ 
ened bladder. 

[ 29 year old female. Bladder base inA'olA’cmont by 
two OA'al masses. 

Table 2. Cases without cutaneous neurofibromatosis 

Thompson, G. J. and McDonald, J. 

R.: J. Urol., 43: 831, 1910. 

Mintz, E. R.: .7. Urol., 43: 268, 1940. 

! 

Pitts, H. H.: Urol. & Cutan. Rev., 
63: 623, 1949. 

59 year old male. Large neurofibroma removed 
from posterior vesical Avail. 

28 year old male. 315 gram, radio-opaque, pedun¬ 
culated Avithin bladder. 

7 year old m.alc Indian. Suprapubic mass infiltrat¬ 
ing bladder Avail and extending outward. Ure¬ 
teral obstruction. 

Sccondarij bladder neurofibromatosis 

Winestine, F.: J. Cancer Research, 
8: 409, 1924. 

McDonnell, C. H.: Am. J. Surg., 34: 
90, 1936. 

60 year old male. Autopsy shoAA'ing large masses 
involving abdominal and pelvic neiwes, includ¬ 
ing bladder Avail sj’mpathetics. Without cutane¬ 
ous form. 

37 year old male. Cirsoid cutaneous neurofibroma¬ 
tosis and infiltration in and about prostate, 
urethra, bladder, seminal A'osicles, .and penis. 
Died in uremia. 
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Tio. 3. Case 2 View of tumor at operntion /I, bladder./?, tumor C, ileum attached at 
aupenor aspect of tumor. 

in an attempt to free tlie mass from tlie bowel. This was closed without difficult}'. 
The bladder defect was closed, a suprapubic tube was placed through an anterior 
bladder stab wound, and the tumor cavity was diained with a Penrose. Post¬ 
operative course was uneventful. 

The gross specimen was seen to measure 13 cm. in greatest dimension, and on 
out section it contained many cystic areas, localircd yellow scarring, and areas of 
hemorrhage. Tlie mici oscopic c\amination (fig. 4) revealed the same changes as 
seen in the biopsy specimen with areas of loose tissue and poor differentiation of 



Fig. 4 0.186 2 Photomicrograph d, tumor. B, normal bladder uith line of junction, C 
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Fig. 2. Case 2. A, oblique cystogram 3 weeks prior to operation. No evidence of c.xtrinsic 
pressure defect. B, oblique cystogram taken 1 day before operation. Note pressure defect 
on bladder, 

and chronical^" ill young man. The skin of the trunk and extremities was covered 
with caje au lait pigmentations, the largest 8 cm. in diameter, and wth very soft 
subcutaneous nodules of a deep brown or ])urplc color. In the suprapubic area 
there was an irregular, finn, nontender mass arising from within the pelvis simi¬ 
lar to a distended bladder. On rectal examination there was a walnut-sized cystic 
mass between the rectum and the concavity of the sacrum, with another near the 
left greater sciatic notch. The prostate was noiTnal. The base of the bladder was 
thickened and irregular but not hard, a thickened and indurated cord being pal¬ 
pable along the left base. Blood studies were within noimal limits and urine 
examination negative. Excretory urography disclosed normal upper tracts except 
for a persistent filling defect in the left renal pelvis. Repeat cj'stogram revealed 
that the bladder wall still was smooth, but the dome was more markedly de¬ 
pressed (fig. 2, B), bearing out the opinion that the mass increased rather rapidly 
in size in 3 weeks’ time. All abdominal films showed a ground-glass appearance 
within the pelvis with displacement of gas .shadows. 

Pre-biop.sj' diagnosis Avas probable neurofibroma of bladder. A transurethral 
biops}' of the bladder wall and mass was done, accompanied by extremely free 
breeding at the site of excision. Pathological sections showed small spindle- 
shaped cells arranged in .sheets and interlacing strand.s, Avith occasional Avhoiis. 
The diagno.sis aa'us neurinoma. Bimanual palpation confirmed the existence of a 
large tumor occupying the peh’is. This AA’as ballottable and .slightly irregular and 
of a hard rubber}’ consistency. A week postoperatiAmly an exploratory laparotomj 
Avas carried out through a Cherny approach. The tumor Avas seen to arise from 
the posterosuperior bladder Avail on a broad pedicle and Avas lying Avithin the 
pouch of Douglas. The Avhole surface Avas coAmred by peritoneum. On the right 
superior aspect, a portion of ileum AA’as firmly adherent to it. From its posteiior 
aspect, two thick A’ascular pedicles could be folloAved to the internal iliac a'CsscIs 
(fig. 3). The mass Avas extremely Amscular. Attempting to free the pedicle off the 
bladder Avail demonstrated this to be closely integrated AAuth the bladder muse e 
fiber. The mass Avas remoAmd by resecting the posterosuperior aspect of the 
bladder, sectioning and ligating the Amscular pedicles. The ileum Avas opene 
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less there are other similar cases not encountered because not so classified in the 
literature. Primary bladder neurofibromas appear to originate within the nerve 
plexuses in the outer muscular wall, producing irrcgidaritios of contour without 
penetrating the mucosal surface. During growth some lie free in the peritoneal 
cavity and others may become incased within a fibrous capsule from which they 
may bo ennclcablo. In view of the observation that a good proportion of these 
cases are completely silent (ease 2), presenting no symptoms referable to the 
urinar 3 ' tract and in view of the observed tendency to undergo malignant degener¬ 
ation, we believe it to be absolutely mandatory that all cases of cutaneous neu¬ 
rofibromatosis be subjected to a complete urological survey when the patient 
presents ns with this clinical picture. 

Ilosoi in a lai'ge series of collected eases of von Recklinghausen’s disease found 
that 13 per cent of patients with cutaneous neurofibromas ultimately develop 
malignant degeneration of tumors, usuullj' in a growth of long duration and 
manifested clinically by a rapid increase in size. Repeated reports indicate that 
malignant change apparently follows surgical intervention, and that chances of 
cure in excision of invasive tumore are small. Neurosarcomas are, in addition, 
classed as highly radioresistant. Successful treatment seems to depend on the fact 
that a certain number of bladder neurofibromas are easily resectable or enuclea- 
blo. It is unfortunate that in only one case is tlicrc more than a year’s follow-up 
to indicate the potentialities for recurrence, case 1 presented liere having gone 
over S years despite evidence of low grade malignancy at time of removal by 
enucleation. 

SUMMAUy 

Neurofibromatosis of the urinary bladder should be considered in every case 
rvith the cutaneous tumors of von Recklinghausen’s disease. Two cases showing 
low grade malignant degeneration of v'csical neurofibromas and treated with 
surgical excision are presented. 

The authors wish to thank Dr. J. A. C. Colston for permission to report his 
case. 
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A DOUBLE PRIMARY CARCINOAIA OF THE 
URINARY BLADDER 

AIICIIAEL EOIIMAX and SHELDON C. SOAIAIERS 

From the Departments of Pathology and Surgery, ^^assachusctts Memorial Hospitals, 

Boston 18, Mass. 

Aside from papillaiy tumors, multiple primary carcinomas of the genito¬ 
urinary tract are less common than multiple malignancies elsewhere in the 
bod 3 ^^ To our knowledge not more than 4 previous cases of adenocarcinoma 
with epidermoid carcinoma of the urinaiy bladder appear in the English litera¬ 
ture and one such unusual case is presented. 

CASK nEPORT 

H. B., a 75-3’’ear-old white married man, was admitted to Alassachusetts 
Memorial Hospitals on .Tanuaiy 21,1954, with the chief complaint of gross hema¬ 
turia of 1 week’s duration which increased until the passage of frank blood clots 
necessitated hospital admission. 

The familj’’ histoiy revealed the patient’s father to have died of carcinoma of 
the prostate. The environmental histoiy demonstrated a prolonged direct and 
indirect exposure to aniline dyes. From 1912-1916 he worked in the transporta¬ 
tion of drums of aniline djms, frequcntl.v staining his hands with the material. 
For the succeeding 35 jmars he worked as a shipper in a leather factoiy handling 
skins treated with aniline dj^s, although he was not directlj’^ active in the process¬ 
ing of the hides. 

The phj^sical examination revealed an elderl.y white man with deafness, a 
grade I aortic sj'^stolic murmur and occasional basilar rales. The remainder of 
the examination was essentiall.y negative. 

The laboratory examinations on admission confirmed the presence of hematu¬ 
ria. There was no anemia and the nonprolein nitrogen was normal. 

Roentgen studies presented no evidence of metastatic carcinoma. The flat 
abdominal film showed both kidnej^s to be normal in size and shape, and the 
psoas outlines were clear. Excretoiy urography showed good dj^ concentration 
in the kidne 3 '^s, with normal filling of the renal pelves and cal 3 ’-ces. There was 
marked irregularity of the bladder consistent with tumor. 

On January 22, 1954, c 3 '^stoscopy revealed a large, fungating, ulcerated growth 
on the right lateral and posterior wall of the bladder extending to the dome. 
On Januaiy 25, 1954, a partial c 3 '^stectom 3 ’' was performed b 3 ’^ Dr. Samuel N. 
Vose. The tumor was found to be a hard, fungating growth involving the entire 
dome of the bladder, extending into both lateral walls toward the trigone. The 
lesion was most extensive on the right side, although neither ureter was grossly 
involved. An estimated three-fifths of the bladder was resected with approxi¬ 
mately 1.0 cm. of marginal uninvolved tissue. 

This investigation was aided in part by a researcli grant (C-1754) from the National 
Cancer Institute of the National Institutes of Health, U. S. Public Health Service. 

Accepted for publication May 21, 1954. 

^ Kretschmer, H. L.: J. Urol., 40: 421—446,193S. 
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Pathologic study of the resected specimen showed it to consist of a 90 gm. 
disc-shaped section of urinary bladder and tumor measuring 8.5 by 8.5 cm. in 
diameter and averaging 3.2 cm. in thickness. The mucosal surface presented a 
central ulceration measuring 1.6 cm. in cross diameter and 0.3 cm. in depth with 
tapering margins. The base was granular and a yellowish gray in color. The 
entire bladder wall was infiltrated and replaced by a yellowsh-gray, rubbery, 
hard tumor which extended to the peritoneal surface and which cut with a 
granular sensation. 

Microscopicallj^ a specimen taken from the area of gross ulceration showed 
the base to be composed, in part, of an elliptical nodule of adenocarcinoma 
(fig. 1, .fl). The malignant glands were moderately well differentiated and com¬ 
posed of cuboidal and columnar cells with irregular large nuclei. A few mitoses 
and goblet cells were identified. At its base the adenocarcinoma was suiTounding 
small blood vessels and along one margin it was in contact with but did not 
merge with typical epidermoid carcinoma, grade II (fig. 1, B). At this margin 
the surface was composed of metaplastic glandular epithelium and there were 
a few glands of the C 3 ^stitis glandularis type which did not appear carcinomatous. 
Beneath the adenocarcinoma, irregular strands of epidermoid carcinoma, grade 
II, were invading the full thickness of the bladder wall. 

An additional section of bladder wall showed the mucosa to be replaced by 
metaplastic cj’-stitis glandularis (fig. 1, C). The cells which formed the glands 
varied in size, polarity, and nuclear structure, suggesting the possibilitj’’ of a pre- 
cancerous condition. 

DISCUSSION 

Various authors indicate that primary adenocarcinoma of the urinary bladder 
represents 0.1 to 2.0 per cent of all primary bladder tumors. Howard and Berg¬ 
man- reported 8 cases in 1064 cases of bladder neoplasms, an incidence of 0.75 
per cent. Hamm^ reported 17 cases of glandular tumors of the bladder in a group 
of 902 cases coded by the American Urological Association Registiy of Tumors, 
an incidence of 1.9 per cent. Coppridge et al.‘ found two such cases listed among 
2000 bladder neoplasms coded by the Army Institute of Pathology. 

It is generally believed that adenocarcinoma of the urinary bladder arises from 
one of three possible sites ^ 1) the paraprostatic glands situated in the bladder 
neck; 2) urachal rests in the bladder dome; 3) areas of glandular metaplasia any¬ 
where in the bladder, i.e. cystitis glandularis. The latter lesion is considered to 
be pre-cancerous by many observers.-- •■>5.7 The development of adenocarcinoma 
in these metaplastic glands is well demonstrated by the present case wherein 
frank adenocarcinoma is seen adjacent to an area of marked cystitis glandularis. 

Multiple primary bladder tumors of different cell origms have rarely been 

- Howard, A. H. and Bergman, R. T.: J. Urol., 69; 455-460, 194S. 

C.: J. Urol., 44: 227-233, 1944. 

W. M., Roberts, L. C. and Culp, D. A.; J. Urol., 66: 540-549, 1951. 

J. Urol., 44:135-145, 1944. . t 

; In Handb. d. Spez. Path. Anat. u. Hist.; Lubarsch u. Henke. Berlin. J- 
vol. 6:2, pp. 632-636. 

J.A.iM.A., 136: 824-827, 1948. 


^ Hamm, F. i 
•* Coppridge, 
“ Ash, J. K.: 
° Hiickel, R. 
Springer, 1934, 

7 Patch, F. £ 
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mentioned in the literature. 'Wagner* reported a case of benign adenoma in 
association with squamous carcinoma in an c-vstrophied bladder. Mackles et ah* 
described a case of papillary carcinoma with primary leiomyosarcoma of the 
bladder. Wheeler and Hill"“ described 2 cases of combined epidermoid and 
adenocarcinoma of the bladder. Saphir and Kurland" reported 2 cases in which 
carcinoma of the urinary bladder contained glandular and transitional cell types, 
intermbeed. They suggested that such tumors arose from one area in which the 
two cell types were present rather than from two or more separate regions. 
Because the epidermoid and glandular cells of the tumor herein reported were 
so sharply demarcated, and because the glandular cells were so clearly associated 
with marked cystitis glandularis, we consider this case to represent a true in¬ 
stance of double primary neoplasm arhsing from different cell types and areas. 

jVsh* found a positive history of aniline dye exposure in 75 of 2500 cases of 
bladder tumor. Ilueper" stated that “aniline tumors’’ of the bladder are usually 
of the broad based papillary or nodular infiltrative transitional cell type. Although 
no cases of adenocarcinoma of the bladder in aniline dye workers are previously 
reported, Hueper stated that "aniline tumors” may be of the glandular type 
and that they represent 2 per cent of the tumors, an incidence similar to that 
found in malignant bladder tumors of unknown etiology. He further noted that 
while most of the tumors occur in workers involved in the processing of aniline 
dyes, occasional lesions are reported in workers handling the finished dyes. 


sumiAUV 

A case is reported in which the patient had known exposure to aniline dyes 
and in whom a separate adenocarcinoma and epidermoid carcinoma of the bladder 
developed in association with cystitis glandularis. No similar case was found in a 
review of the literature. 


® Wagner, A.; Deutsche Ztschr. Chir., 104:329-334,1910. 

A., Immergut, S,, Grayzcl, D. M. and Cottier, Z. H.: J. Urol., 69:1121-1120, 

'“Wheeler, J. D. .and Hill, W. T.: Cancer, 7:119-135,19A1. 

‘ Saphir, 0. and Kurland, S. K.: Urol. & Cutan. Uev., 43: 709-719, 1939. 

'= Hueper, W. C.: Arch. Path., 26: S5G-S99,1933. 
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TPIE SURGICAL TREATJMENT OF CONGENITAL 
CIIORDEE WITHOUT HYPOSPADIAS 

REED M, NESBIT 

From the Department of Surgery, Section of Urology, University of Michigan Hospital, 

Ann Arbor, Mich. 

Congenital chordee without hypospadias is one of the rarest of all genital tract 
anomalies. Dr. Hugh H. Young in his book, Genital Abnonnalilics, Ilerma'phro- 
diiisin and Related Adrenal Diseases (p. 429—131) stated: “As far as we are 
aware there is no such case report in the literature.” Dr. Young treated his case 
bj'' “cutting the urethra from its anterior connections to completely straighten the 
penis, thus dislocating the urinary meatus far back almost to the perineum”. 
At a second stage operation a urethra was formed by Young’s modification of 
Tiersche’s method. 

A similiar case has recently been treated at the University of Michigan Hospi¬ 
tal by using a dilTerent surgical approach and the successful outcome has prompted 
the present report. 

A 7-year old boj' had marked deformity of the penis with a permanent down¬ 
ward curvature. During erection the deformity was greatly increased so that the 
penis was doubled down upon itself. The urinary meatus was situated in the 
nonnal position and the urethra had a normal caliber. The short penile urethra 
was not attached intimately to underlying stmctures, and was covered through¬ 
out its length by freely movable skin and subcutaneous tissues. 

In planning an operative approach (fig. 1, 2, 3) it was considered desirable to 
preserve the normal distal urethra, rather than laying it open, as Younghad done 
in his technique. Accordingly, a transverse incision was made midway along the 
undersurface of the phallus, and the urethra was cut across at this point. The 
urethra was found to lack a corpus spongiosum: it comprised only an epithelial 
lined tube. Cutting the bow-string permitted complete straightening of the 
penis without any difficulty, and the cut ends of the urethra were brought to 
the surface after being “spatulated” in order to insure adequate caliber and to 
avoid contracture. The transverse skin incision was closed longitudinally and 
at each end the urethra was sutured to the skin by elliptical anastomosis. 

After 6 months the intervening defect was bridged bj'^ the performance of a 
Dennis Brown urethroplasty. The final result is e.xcellent. 

Accepted for publication May 11, 1954. 
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OPERATION TO CORRECT 




Fig 1 
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Fig. 2 


second stage 

1- SUPRAPU8IC DRAINAGE OP BLADDER 

TO DIVERT URINE 

2- URETHRAL DEFECT CLOSED BY 
CONSTRUCTION OF NEW URETHRA, 
USING DENNIS brown TECHNIQUE. 



B. 



Fig. 3 
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PRMARY CARCINOMA OF THE HLVLE URETHRA 

ROBERT S lIOTClIIvI&S iNO RICIIVRD D AMELAR 

Prom the rourlh Surgical Division (Urology) Bellevue Hospital, New York University, Post 
Graduate ^^cdtcal Sehools, New York, N Y 

Carcinoma of the uiotlna, altliougU uncommon, is a disease entity which 
can no longei be tonsidcied as an obscure medical laiity A review' of the litera¬ 
ture discloses a wide di\ ergence in methods of tieatment with little e\aot infoi- 
niation about the oflfectn eiicss of therapy 
AIcCrea and Furlong' recently culled the liteiatuie from the yeai 1834 when 
Thiaudieric" was ciedited with the first leport Appro\imately 230 pioved cases 
have been tabulated since that time Despite a meticulous survey they were 
unable to arrive at anj' decision legaiding the value of any specifie type of 
treatment, and were impressed by the paucity and inadequacy of follow-up le- 
ports These authois discovcicd that no patient lived over 10 months fiom the 
time of diagnosis without dcfimtive treatment Twenty nine per cent of the re- 
coided cases had eithei no tieatment oi simple palliation Penile amputation 
with regional lymph node dissection was repoited only 10 times Accordingly, 
it would seem appiopiiate to lecoid the events concerned with G male patients 
who had caicmoma of the urethia and were tieated by the two Urological Serv'ices 
of Bellevue Hospital, Second and Fourth Divisions, since 1942 
All, save one case, had penile amputations Resection of inguinal or pelvic 
lymph nodes, or both, was done in four of the patients and cjstectomy was 
likewise pel formed foi two The outcome of the treatments is known m each 
case 

The behavior of caicmoma of the male urethia merits review befoie consider¬ 
ing my form of tieatment The lesion is most commonly encountered in the 50 
to 70 year age gioup Pat on" discoveicd an 18 year old male who had the disease, 
while Kioiss repoited a case in a man 91 years of age ^ Carcinoma of the uiethra, 
m contradistinction to carcinoma of the penis, is found in all races and men of 
all majoi lehgions, including Jews and Mohammedans ® 


ETIOLOGV 


Chrome irritation apparently has a significant etiological lole in the develop 
meat of the tumor, foi 48 pei cent of the patients vveie said to have had a co¬ 
existent stricture Some of these strictures definitely existed, and had lequned 
dilatations prior to the development of the neoplasm The majority of the stric¬ 
tures could be attributed to previous gonococcal infections, while others de 
veloped following tiauma In some instances the stricture was caused solely by 


Read at annual meeting, American Association of Genito Urinary Surgeons, Absecon, 
A J June 20, 1952 j a , 

'XlcCrea, L E and Furlong, J H , Jr Urol Survey,! 1,1951 
iluaudierre P D Bull gen do tlierip u,p 240,1834 
Paton, vv C Indian Med Gazette, 69 461, 1024 
Rroiss Wien klm Wchnschr , 33 326 1920 
Uoldstein, A E and Abeshouse, B S Ann Surg , 106 213, 1037 


list 
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the actual presence of the carcinoma of the urethra. Various authors include in 
their case reports other possible etiological factors, such as benign urethral papil¬ 
loma,®-^’* chronic nonspecific urethritis,'^ formation of carcinoma in the walls 
of the fistulous tracts,^" previous malignant papillaiy dermatitis (PageVs disease) 
of the penis,'*-antecedent trauma or other physical or chemical irritants,®-'*- 
11,15, iG, 17,13, tjj-jii others .speculate that the introduction of foreign bodies 
into the urethra by abnormal se.Kual compulsion'-"--' may provoke the tumor. 
One author advanced the theory that coital contact with female genital carcinoma 
may account for the lesion in some men.'“ 


I'ATHOLOGY 

Metapla.sia of the urethral epithelium, incident to chronic irritation and infec¬ 
tion, may be the primordial cellular alteration. Various cellular types of carci¬ 
noma have been identified in the male urethra. The cancer may consist of transi¬ 
tional cell types .similar in character to that of the bladder or may be compo.scd 
of .stratified columnar or pseudo-stratified epithelium such as is normally found 
in the membranous part of the urethra. The stratified squamous epithelium of 
the fossa navicularis offers a third type of epithelium potentially capable of 
undergoing malignant change. The branched tubular mucous glands of Littrd, 
which are lined with columnar cells, may account for adenomatoid structure.'*'' 
Sciuamous cell carcinoma with its typical central cornification is the type mo.st 
frequently found, occurring in 70 per cent of the ea.ses. Parer types, listed in their 
order of diminishing frequency, are adenocarcinoma, papillary and columnar 
carcinoma, and transitional cell carcinoma. Xo case of carcinoid of the male 
urethra has been reported, although this lesion has been found in the bladder. 
The early lesion is a well localized growth which later tends to spread by direct 
extension to involve contiguous ti.ssues. The corpora may harbor the cancer 
early in the process of growth. Tumors in the deep ijortion of the urethra may 
extend to, and invade, the prostate or bladder. Peri-urethral absce.ss and fi.stula 
formation culminating in urinary extravasation result as the proce.ss con¬ 
tinues. If the growth is located in the di.stal portion of the urethra it may pro¬ 
trude from the meatal orifice and has been reported to have involved the glan.s 

' Kretsc-liiner, II, L.: Arch. .Surf;., 6; KiO, ]02.‘5. 

’’ Grunfeld, Deul.sch. C'liir., 60: lO.'I, 1881. 

« Z:ialow, ,1. and Pric.atley,T.; J. Urol., 68; 207, 1017. 

’ Guvon, F. and Guiard, F, P.; .Ann. d. inal. d. org. gen.-urin., 1: 613, 1883. 

"> Scholl, A. J. and liraasch, W. F.: Ann. Surg., 76: 2-lG, 1022. 

" Tomm.-i.soli, P.: Giorn. d. mal, ven., 28: .>12, 1808. 

Hcqupira, ,1. II.: Brit. .1. Dc-rinalol., 17:-1.>1, 100.5. 

■3 Biorborhach, W. D. and Petcr.s, X. Urol., 22: 105,1020. 

’* bower, W. K.: Tran.s. Am. A.s.s’n. Genito-Urin. Surg., 24: 2-10, 1031. , , , , . „ 

Voung, II. II. and D.-ivLa, D. .\I.; Young’-s Practice of Urology. Phdadelphia; W. l-. 
Saunders Co., 1020, vol. 2. 

Shattock, iS. G.: Tran.s. Path. .Soc. London, 68: 100, 1000. 

” Culver, II, and Forster, X. K.: Surg., Gynee. & Obst., 36: 173, 1023. 

Singer, A. and Dawbarn, 11. Y,: Brit. .1. Surg., 30; 280, 1013, 

Cuneo and Marcille, M.: Bull, et mein. Soc. d’anat. de Pari.s, 76: 071, IJOl. 

Soubeyran, P.: Bull, et m6m, Soc, d’anat. de Pari.s, 77: 0-13, 1002. 

Olivier and Clunct. Bull, et mem. Soc. d’anat. de Paris, 82: 735, 1007. 

Seivaggi, G.: arcli. ital. de urob, 11: 487, 1031. 

”Mclicow, M. Ab: .1, Urob. 64: 180, 1045. 
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poms'® Domoiibtrable or lecogmzed inetast-ises liare been reported in only 
15 pel tent of the cases lecorded in the Utciatuie and lieietofore weie thought 
to ha\e occiiiicd late in the course of the disease The supeificial and deep 
inguinal nodes aie the fust lymphatic nodes to bo invohed Distant raetastases 
to the luiigb,'“ pleuia,"’ Incr,"’ bones,"® and kidney" occur 

more commonly m hen the piimaiy lesion is in the posteiioi portion of the urethra 
llcCioa and Finlong' noted that 51 per cent of the tiiniois iieie located in the 
piovinnl portion oi the bulbous urethia, uliile 11 per cent Mere located in the 
pendulous or sciotal segments of tlie uiethia Fne pei cent iieie located in 
both 


STiMlTOMS \ND DIVONOSIS 

Uietliral tartmoma tends to produce a luminal obstruction of the uiethia either 
bj Its circumfeiential constriction, or, more commonlj’, by the intrusion of a 
pedunculated mass As a coiisctiuence, the sj mptomatology is that of stiicture 
of the urethia A laige peiccntage of the patients are aheady acquainted iiith 
these complaints and aic apt to attiibute these symptoms to a pie-e\istiiig stric¬ 
ture and are not, thoiefoie, alcitcd to the new dangci The caliber of the urinaiy 
stream is reduced and thoie is diminished foice of How which becomes piogies 
sivclj woise, often teimniatmg in complete ictcntion If the tumor is in the ante¬ 
rior uiethra and in the pendulous poition of the penis, the piesence of a tumor 
mass located along the uiethra oi iii the corpoia may fieqiiently be the first 
sign that diaws the attention of the patient to his tiouble Raiely does the 
growth piotrude from the meatus ” "* A uretliial dischaige may occur, and inth 
the propel set of ciicumstances, may e\cu contain gonococci, theieby masking 
the more seiioiis lesion Painful piiapism and ejaculation may be induced by 
the invasion of the coipora caieinosa® Hcmatuiia is often prominent This is 
initial 111 type and is perhaps the most significant of all signs If the foiegomg 
early signs and symptoms aie disiegaided oi eironeously diagnosed, delay may 
permit pen urethral infection to occui, with induration and abscess foimation 
Fistulas maj develop and luiiiaiy e\tia\asation may occui with concomitant 
edema of the penis, scrotum and peiineum Early diagnosis is laiely attained, so 
that the typical sequence of events may be summarized as follow s gonococcal 
urethritis, strictures and difficulty with urination, pen uiethral abscess, drainage, 
fistula formation and, aftei considerable delay, biopsy and then the diagnosis 
The diagnosis of carcinoma of the male uiethra is established only by tissue 
biopsy The palpation of the tumor in the pendulous uiethia oi in the perineum 
may aleittheexaminei to the possibility of a neoplasm, whilea caicinoma located 
in the postenor uiethia is obiiously more difficult to leoognize by palpation 

Gaile\ H A and Best, J W J Urol , 62 507, 1049 
Allenbacli, E Deutsche Ztschr f CUir 138 152, 1910 
“ Itinker J R Urol and Cutan Rev , 42 874, 1938 
'Mdeka K Foley, P E B andRosenow,H J Urol , 49 732 1942 
'* Herger C C and Sauer, H R Urol and Cut in Rev , 46 346, 1942 
“Robb J J But J Surg,16 605 1928 
O’Ned, R F J Urol , 5 325 1926 

, J" I^reutzmann, H A R and Colloll, B JA5tA 110 1S4 1938 Also Arch Surg , 39: 
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Urethroscopic inspection and biopsy afford the best promise of an early diagno¬ 
sis when the lesion is situated near the membranous urethra. The most common 
error is not to consider the lesion at all. Anj’’ stricture which suddenh’- becomes 
difficult to dilate and to maintain with an adequate caliber imdtes the considera¬ 
tion of a malignant lesion of the urethra. A fistula or peri-urethral abscess which 
does not resolve with usual treatment may be associated uith a urethral carci¬ 
noma. Other lesions of the urethra and penis to be considered in the differential 
diagnosis include: peri-urethral abscess, benign papilloma, tuberculosis, intra- 
urethral chancre, gumma, Peyronie’s disease, carcinoma of the prostate, or 
foreign body impacted in the urethra. A case of metastatic carcinoma of the 
prostate producing a stricture in the penile portion of the urethra has been 
reported.*® It is apparent from the medical literature that primary carcinoma of 
the posterior urethra is rarel}’ diagnosed, or even suspected, before the obstruc¬ 
tion demands surgical inten'cntion or fistulas appear that lead to biops}^ At 
times the diagnosis is made bj’- a biops 3 ’^ of a metastatic inguinal node. It is to 
be hoped that routine screening of patients b^' the studj’’ of exfoliated malignant 
cells in voided urine will result in earlier recognition of caremoma of the male 
urethra. 


TRE.VT.MEXT 

The treatment of carcinoma of the male urethra is essentiall}''surgical. Kxter- 
nal radiation is customarilj’- restricted to adjunctive therapy and has been gener¬ 
ally regarded as ineffective. The location of the tumor has largely detennined the 
type of treatment selected bj" most authors. Carcinoma of the anterior urethra 
has been dealt with b^' the following methods: partial or complete amputation 
of the penis, with or udthout orchiectom}’’, x-ray treatment of the inguinal nodes, 
application of radium to the growth, resection of the urethra and the growth, and 
inguinal adenectomy in conjunction with anj"^ of the foregoing.®* Should the lesion 
be in the proximal urethra near the bulbous or membranous areas, a more exten¬ 
sive removal is usually considered necessaiy. This requires divergence of the 
urinary stream by perineal urethral transplantation. If the corpora cavernosa 
are involved the entire penis with the enira and the urethra are ordinaril}' re¬ 
moved.®® Young described a procedure for the surgical treatment of carcinoma 
of the bulbous urethra which he termed ‘‘both radical and conservative.”®® 
He advised an excision of the tumor-bearing area including the bulbous and 
scrotal portions of the urethra along with the three cavernous bodies. The perns 
was then drawn back into the perineum and the remaining portion of the anterior 
urethra was anastomosed to the membranous urethra and triangular ligament. 

Surgical policy’’ is best predicated on the anatomj'’ of the region and particular!}" 
on the related lymphatics. The penile urethra is contained in the corpus spongio¬ 
sum which nins in a groove between the two corpora cavernosa. Each of the 
cavernous bodies is enclosed in a fibrous sheath, the tunica albuginea, and all 
three are encased in a common fascia which is surrounded b}" subcutaneous tis¬ 
sue and fat. The Ij'-mphatics of the penile urethra drain into from one to three 

Huggins, C. B. and Curtis, G. M.: Surg.,G}'nec. and Obst., 48: 544,1929. 

” Young, H. H.: Surg., Gynec. & Obst., 68: 77, 1939. 
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LYMPHATIC PATHWAYS FROM PENIS 
AND URETHRA 


Fio. 1 

collecting tiunks, which lun along the doisal surface of the penis under the penile 
fascia and together with the deep dorsal vein (fig. 1). These trunks form a pre- 
symphyseal plexus at the suspensory ligament with multiple anastomoses and 
occasional lymph nodules. From this point the lymphatic trunks divide into 
three groups; one follows the femoral canal and ends in the deep inguinal nodes; 
the second, which empties into the retrofemoral nodes, and finally those which 
follow the inguinal canal adjacent to and accompanying the spermatic cord and 
finally terminate in the external retrofemoral lymph nodes.^^ It is important to 
recall that the left and right inguinal lymph nodes have a rich communication 
with each other through the prepubic subcutaneous lymphatics. The l 3 Tnphatic 
drainage from the posterior portions of the urethra is into the deep pelvic lym¬ 
phatics; the external iliac, the hypogastric and the sacral groups of nodes.^^ 
Amputation of the penis with dissection and removal of the pre-symphyseal and 
inguinal nodes is indicated when carcinoma is located in more distal portions 
of the urethra. Carcinoma of the proximal portion of the urethra, adjacent to 
the anterior layer of the urogenital diaphragm, implicates the pelvic nodes, and, 
if an adenectomy is to be considered for a tumor occupying this portion of the 
uiethra, an extirpation of the pelvic lymph nodes is indicated. Theie is no logical 
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rationale for emasculation. In addition to the lymphatics it is probable that the 
spread of the tumor may be accomplished by way of the blood stream. The 
metastases of tumor to the lungs, pleura, kidneys, liver, and brain suggest that 
the Ijunphatic system alone does not account for such distant spread. 

During the 10-year period ending with 1951, there have been 337,397 male 
admissions to Bellevue Hospital, of which 10,080 were admitted to the urological 












Fig. 3. Case 2. Adenocarcinoma. X620 
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Fio. 4. Case 3. Siiuamous cell carcinoma aitli pearl formation. X200 


services. Si.\ cases of carcinoma of the male urethra were treated during this 
period and are herewith summarized in table 1.* The wide variety of cellular 
structure of the.se tumors is illustrated in the accompanying microphotographs 
(figs. 2,3, -1, 5, G, 7). 

DISCUSSIO.V 

It is apparent from these case studies, as well as from the recorded hterature, 
that carcinoma of the male urethra implies a bad prognosis. Its tendency to¬ 
wards regional recurrence at both the site of the tumor and in the regional Ij'mph 
nodes compels the surgeon to apply radical means of control if complete e.\tirpa- 
tion of the tumor is sought. E.\periencc resulting from the foregoing report leads 
us to the conclusion that early metastasis to the regional lymph nodes may be 
anticipated. This is in contrast with a generally accepted opinion that metastatic 
deposits are relatively late as evidenced by the recorded incidence of 15 per cent. 
Case 6 is informative in this regard. The primary lesion was small in size and 
the inguinal nodes were not appreciably larger than those encountered in the 
normal adult. Tumor was found, however, in the nodes when the groin was dis¬ 
sected. 

External radiation is held in poor regard by many authors as a means of con¬ 
trol. The response to such treatment, as illustrated by cases 1 and 2, would 
indicate that recurrent tumor was sensitive to radiation as evidenced by tempo¬ 
rary resolution of the visible tumors when so treated. Hence such adjunctive 
treatment might well be employed in such a development. 

This review substantiates the necessity for early diagnosis if control is to be 
gained. The evidence herewith presented suggests that if the tumor progresses 

.Details of tho case histories appear in Traitsaciions of the American Association of 
t’enito-Urinanj Surgeons, 1052 
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Fig. 5. Case 4. .1, squamous cell carcinoma. X90. B, mitotic figures seen in higher mag¬ 
nification. X950 

to the stage of peri-urethral abscess the outcome is most apt to be fatal, regard¬ 
less of the type and extent of the surgeiy employed. Lesions situated in the 
pendulous portion of the penis are accessible to early recognition and reasonable 
hope for cure may be entertained, providing prompt appraisal of the true lesion 
is made, and appropriate treatment is instituted without delay. 

suJianvRY 

A discussion of primaiy carcinoma of the male urethra is presented, the 
literature on the subject is reviewed, and 6 illustrative cases are reported. Effec- 
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Fig. 7. Case 6. Carcinoma of transitional and squamous types with invasion of lymphatics. 


tive control cannot be anticipated unless the lesion is diagnosed at an early 
stage of its development. That metastasis to the regional nodes may well have 
occurred regardless of size and routine dissection of the regional lymph nodes, 
is accordingly indicated. 

The authors are indebted to Dr. Sigmund Wilens for his review of the tissue 
from all the cases and for his comments upon the cytologic structures of the tu¬ 
mors. 

65 E. 66th St., New York SB, N. Y. 
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PRIAPISM OCCURRING AS A COAIPLICATION OF TULAREMIA 

CARL F. DAIILEN, LEO KAPLAN and WILLARD E. GOODWIN 

From the Division of Uroloiju and the Department of Patholotjij, the Veterans Administration 
Center and the University of California Medical Center, Los Angeles, Calif. 

Although priapism is relatively uncommon, it is frequently due to vascular 
phenomena when it does occurd Sickle cell disease and leukemia are the most 
frequentb'" recorded causes of priapsim with secondary thrombotic occlusion 
of the veins of the penis.* ■ -- ** So far as we know no case has heretofore been re¬ 
ported in association with tularemia as the causative factor. Recentl}'’ we have 
observed a patient in whom priapism developed as a result of vascular occlusion 
due to severe and fatal systemic tularemia. 

C.VSE ItEPOUT 

B. W. J. (W. G. H. No. 40510) a 02 year old white, retired policeman was 
admitted to the medical service on .June 6, 1953. The first diagnosis was pneu¬ 
monitis of unknown etiology. One week prior to admission, while on a fishing 
trip in the mountains near Palm Springs, California, a nonproductive cough 
developed, accompanied by fever, gradually increasing confusion and severe 
headache. He was seen bj’’ his private physician who treated him with penicillin 
for pneumonia. When the patient failed to respond to treatment he was ad¬ 
mitted to the hospital. Previous to this illness he had always been in good health. 

Physical e.xamination at the time of admission revealed a confused white man 
with a temperature of 103.GF. He had evidence of rigidity of his neck. There 
were moist crepitant rales over the right upper anterior chest and right axilla. 
The heart was not enlarged. There was a regular rate with an occasional dropped 
beat. There was mild right upper (juadrant guarding of the abdomen but no 
tenderness. 

Laboratory studies at the time of admission were recorded as follows. Blood: 
white blood count of 4,900 with one metamyelocyte, 35 stabs, 45 mature neutro¬ 
phils, 10 lymphocytes, 6 monocytes, 3 eosinophils, a hemoglobin of 16.8 grams 
and adecpiate platelets. Urinal 3 'sis: specific gravity 1.010, albumin 2 plus, sugar 
negative, and 25-30 coarsely granular casts per low power field. The Klein 
cardiolipin was negative. A chest x-ray showed pneumonitis of the right upper 
lobe. 

Following admission to the hospital the patient continued to receive penicillin. 
His temperature became normal on the second hospital day and his mental status 
improved slightly. A blood count at this time showed 5,200 white blood cells. 

On the third hospital day it was noted that the glans penis was markedly 
.swollen, and urological consultation was requested. Despite the patient’s con- 

Presented bj' Doctor Dahlen before the Los .\ngeles Urologic.al Society, Oct. 6, 1953. 

‘ Abeshouse, B. S. and Tankin, L. H.: True priapism; a report of 4 cases and review oi 
the literature. Urol. & Cutan. Rev., 64: 449,1950. 

- Hinman, F.: Priapism. Ann. Surg., 60: 689, 1914. . t tt i fifi- 

3 Campbell, J. FI. and Cummins, S. D.: Priapism in sickle cell anemia. J. urol., do. 
697, 1951. 
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Fig. 1. .1, priupibiu of 21 liours’ duration, li, r.U)h appc.iring on eleveotli day of illness 

fusion he was able to deny urinary symptoms. lie admitted to having had syph¬ 
ilis in his youth with “ticatment” for 0 months. Physical examination revealed 
a markedly swollen, tender glans penis. It was cool and blue (cyanotic). The 
corpus cavernosum urethrae was indurated as far posteriorly as the bulb. Theie 
was only moderate engorgement of the corpora cavernosa penis (fig. 1, .rl). The 
scrotal contents were normal. The abdomen was diffusely tender, but no organs 
or masses could be palpated. Rectal examination of the prostate was not re¬ 
markable. Because of the very obvious critical condition of the patient, conserva¬ 
tive measures, consisting of an ice bag applied to the penis and sedation, were 
instituted. A lumbar puncture was performed because of his persistent confusion. 
During this procedure the patient complained of dizziness and the lumbar punc¬ 
ture was discontinued. The spinal fluid pressure was 80 mm. of spinal fluid and 
the fluid was bloody. This was felt to be duo to the trauma of the procedure. 

Laboratory tests on this day levealcd 12,200 white blood cells, blood urea 
nitrogen of 140 mg. per cent and a blood creatinine of 5.2 mg. per cent. Urinaly¬ 
sis revealed no albumin and 3-3 white blood cells per high power Held. 

On the follow'ing day (fourth hospital day) the patient became more stuporous, 
and his respirations became rapid and deep. His temperature was lOlF rectally. 
The priapism was now more pronounced. Although the p.atient was able to void 
through his penis, a urethral catheter was inserted to insure complete drainage 
of the bladder and to facilitate nursing care. On this day small reddish “spots” 
about 0.5 cm. in diameter were noted on the chest (fig. 1, B). In addition, a 
shock-like state developed with hypotension (blood pressure 90/70 mm. of Hg.) 
and cold extremities. An electrocardiogram showed a rapid rate with a wander¬ 
ing pacemaker. The patient was digitalized and in addition he was given nor- 
adrenalin intravenously. This raised his blood pressure temporarily. He then 
became less stuporous. 

Blood chemistry studies revealed blood urea nitrogen of 140 mg. per cent, 
creatinine 5.1 mg. per cent, carbon dioxide combining power of 8.8 mEq, and 
chlorides of 108 mEq. A blood culture was obtained. 

On the fifth hospital day the patient’s temperature was 102.4F rectally. He 
was comatose and continued to be hyperpneic. The “spots” had increased in 
number and were present on the chest, abdomen, face and tliighs. They faded on 
pressure. The spleen was now palpable. It rvas noted that the urinary output for 
the preceding 24 hours was only 500 cc. 



1194 


C. P. DAHLEX, L. ICiVPLAN AND AV. E. GOODAVIN 



Fio. 2. Cross section of penis distill to bulb 

There Avas no significant change between a chest x-ray taken on this day and 
the original chest x-ray taken on the day of entry. Blood chemistries revealed 
a blood urea nitrogen of 144 mg. per cent, creatinine of 5.8 mg. per cent, carbon 
dioxide combining power 9.0 mEq., and chlorides of 108 mEq. The serum 
calcium Avas 8 mg. per cent and phosphorous 7.9 mg. per cent. Agglutination 
of Proteus strain OX-19 Avas negatiA'-e. A Widal agglutination test Atms negative. 

A correct clinical diagnosis Avas never made. 

Because of the lack of response to penicillin, this Avas discontinued and aureo- 
mycin Avas giA'en. Treatment of his acidosis Avas continued. The patient con¬ 
tinued to be comatose. Plis left pupil became dilated and irregular, and gen¬ 
eralized tAvitching developed. He ceased breathing and AA’as pronounced dead 
at 2:30 p.m. on the fifth hospital da}”- (tAA^elfth day of his illness). 

A blood culture obtained the day before he died Avas not reported until after 
death. It shoAved Pasteurella tularensis in pure culture. If this organism had 
been identified before death, or had antibiotics such as streptomycin, aureomycin, 
or chloromycetiiP'^ been given empirically the patient might have surAuved. 

AUTOPSY UEPORT 

There Avere 1500 cc of serosanguineous fluid in each pleural cavit 3 ^ Irregularly 
through all lobes AA^ere found bronchopneumonic foci. In the right upper lobe 
these appeared nodular and yelloAV. Grossly and microscopically they exhibited 

^ Berson, R. C. and Harwell, A. B.: Streptom 3 ’cin in the treatment of tularemia. Am. J. 
Med. Sc., 216: 243, 1948. . , 

® Hamilton, E. L.: A case of pulmonary tularemia treated with aureomycin. Aew Ens,- 
J. Med., 248: 1013, 1953. _ . . t * 

“ Woodward, T. E.: Chloromj'cetin and aureomjmin; Therapeutic results. Ann. ini. aieu., 

31: 53, 1949. , . ^ t- ttc. nf 

7 Parker, R. T., Lister, L. M., Bauer, R. E., Hall, H. E. and Woodivard T E.: Use oj 
chloramphenicol (chloromjmetin) in e.xperimental and human tularemia. J.A.M.A., i 
1950. 
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necrosis rcministent but definitely not as tascous as tubei miosis The hilai and 
tracheobronchial lymph nodes neie extensively involved bj' the same piocess 
There was neithei giant noi epithelioid cell leactioii Cultnies and stains foi 
tiibeicle bacilli weie negative, honevei Pastenrella tulaiensis \ias isolated 
Thiombosis of capillaiies and both small and laigo caliber pulmonary veins as 
a lesiilt of the flee extension of the necrotuing piocess into then walls was 
prominent 

Periprostatic and deep pelvic plexus veins showed almost uniform bland 
thrombosis without mural inflammation This extended thioiigh the speimatic 
veins, doisal vein of the penis, and through all of the venous stiuctuies of the 
penile coipora (fig 2) The most profound thiombosis was found within the 
coipus caveinosum uiethrae This was associated with mfaictive tiabeciilar 
change Within the coipora cavernosa penis, though extensively thiombosed, 
there was minimal degeneiative tiabecular change The subcutaneous venous 
channels of the penis were likewise thrombosed The dorsal aiteiy of the penis 
was not occluded Practically no mflammatoiy reaction, specifically lelated to 
this extensive thiombotic piocess, was obseiv'cd The testes were hjpeiemic, but 
otherwise were normal 

This piimary tliiomboiiecrotie pneumonitis due to Pastoinclla tularensis was 
associated with a septico-pjemia that produced the following anatomic changes 
foci of neciosis within the liver, spleen, bone maiiovv and skin nonspecific pio- 
hferative glomoruhtis, petechial homoirhagcs throughout the biam and skin; 
impending infaiction of toes bilateially, and a teimmal invasion of the tiacheo- 
bronchial tiee by Jfonilia albicans and iVspergilhis fiimigatus 

SUM VI VUV 

Vasculai occlusion of penile vessels due to blood djsciasias is one of tbe most 
commonly lecognued causes of piiapism It may also be due to thiombotic 
phenomena associated with systemic febiile disease 

A case of pnapisra due to thrombosis of the penile veins secondary to systemic 
septic infection by Pasteuiella tulaiensis is lepoited This laie etiology of pria¬ 
pism has not been previously recoided 

Patients sufTeiiiig priapism m association with undiagnosed febrile illness 
should have immediate blood cultuie studies as a diagnostic aid 
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:METASTASIS to the PEXIS: report of four C.4SES 

EUGENE F. POUTASSE 

From the Department of Urology, The Cleveland Clinic Foundation, and The Frank E. 

Bunts Educational Institute, Cleveland, Ohio 

Involvement of the penis by metastatic cancer is a rare occurrence. Of the 
32 reported cases, the cancer originated in the prostate gland in 11, the urinary 
bladder in 6 , and the rectum in G. In the remaining 9 cases, metastases occurred 
from tumors arising in the testes, kidneys, lung, liver and ilium. 

The reports of secondaiy cancer of the penis were revdewed by Wattenberg*^ 
in 1944. He added a case of his own, the sixth reported instance of cancer of the 
urinary bladder with secondaiy involvement of the penis. Thompson- in 1950 
summarized the three earlier reports of involvement of the penis bj-^ carcinoma 
of the rectum, and presented a fourth case. Cattell and Alace^ in 1951 reported 
the case of a patient who was living 11 years after abdominal-perineal resection 
of the rectum for cancer and 9 3 'ears after removal of the corpora cavernosum 
for a solitary metastasis. Bowersox and Frerichs^ in 1952 reported the sixth case 
of metastasis to the penis from cancer of the colon. Waller and Hellwig^ in 1953 
summarized all previous reports of metastasis to the corpora cavernosa from 
carcinoma of the prostate and added one ease of their own. 

CASE nEPOUTS 

The first two patients were seen for rectal symptoms caused by cancer of the 
rectum. Metastasis appeared in the penis later. 

Case 1. A 51 year old man was first seen in December 1950 with a four ^’’ear 
history of passing several loose, occasionalR^ blood-streaked stools daily. A 
large ulcerated area was felt just inside the anus and a combined abdomino¬ 
perineal resection of the rectum was done by Rupert B. Turnbull, Jr., ^I.D. of 
the Department of General Surgery. Pathologic examination revealed adeno¬ 
carcinoma of the anorectiun, partly mucinous in type. Intravascular and intra¬ 
lymphatic extension of the tumor and moderate extension of the tumor into the 
pararectal tissues were found (fig. 1, A). 

A large right inguinal l 3 ''mph node was excised in July 1951 and found to con¬ 
tain secondary mucinous adenocarcinoma. A small nodule was then palpable m 
the corpora of the penis near the penoscrotal junction. For several months the 
nodule remained the same size, but by Alarch 1952 it had enlarged to several 
times its original size and was causing difficult 3 ’’ with urination. The patient did 
not have priapism. The penis was amputated proximal to the nodule and a skm 
graft was placed around the urethral stump. Pathologic examination revealed 
secondary mucinous adenocarcinoma of the corpora cavernosa (fig. 1 , B and 2 ). 

Accepted for publication January 21, 1954. 

' Wattenberg, C. A.: J. Urol., 62: 169-175, 1944. 

-Thompson, H. T.: Surgery, 27 : 216-220, 1950. 

= Cattell, R. B. and Mace, A. J.: J. A. M. A., 146: 1230-1231,1951. 

^ Bowersox, W. A. and Frerichs, J. B.: J. Urol., 68:897-902,1952. 

5 Waller, J. I. and Hellwig, C. A.; J. Urol. 69: 157-163, 1953. 
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Fro. 1. Case 1. .1, mucinous adenocarcinoma of rectum. Note presence of mucin around 
cords of tumor cells, li, secondary mucinous adenocarcinoma of penis, similar to primary 
tumor. 



Fig. 2. Case 1. Amputated penis with corpora cavernosa sectioned, showing metastatic 
tumor near line of ami)utation. 

Subsequently, additional mctasta&es appeared in other parts of the patient’s 
body. He died in July 1952. 

Case 2. A 72 year old man was seen in September 1952 because of severe con¬ 
stipation. A large ulcerated neoplasm was found in the rectum two inches above 
the prostate gland, completely fixed to the surrounding tissues. Biopsy showed 
adenocarcinoma of the rectum. On laparotomy the patient was found to have 
extensive liver metastasis and a colostomy was performed by Or. Turnbull. 

Two inontiis later he was having difficulty in voiding, consisting of small 
stream and nocturia. A nodular area was found in the glans penis about 1 cm. 
in diameter (fig. 3). Two weeks later a second nodular area was found in the 
penis and an indwelling urethral catheter wins utilized to provide comfort in 
emptying the bladder. These nodules gradually enlarged to involve the entire 
glans penis, distal corpora cavernosa, and adjacent skin. Biopsy of the penis re¬ 
vealed secondary undifferentiated carcinoma. The patient died 4 months after 
the penile metastases were detected. 
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Fig. 3. Case 2. Metastatic tumor nodules close to coronal sulcus in both glans penis and 
corpora cavernosa. 



Fig. 4. Case 3. A, nonpapillary transitional cell carcinoma of the bladder, squanioid 
type. B, secondary carcinoma of penis. 


The next two patients were seen first for urinaiy symptoms caused by cancer 
of the bladder. Secondary involvement of the penis appeared later. 

Case 3. A 70 year old man was seen in September 1952 with a long history of 
bladder symptoms consisting of urgency, dysuria and hematuria. A large, haul 
mass was palpable in the lower abdomen. Rectal examination disclosed a noi- 
mal prostate and that the mass arose in the bladder, filling the pelvis. Excretoiy 
urogram revealed bilateral hydronephrosis and an irregular bladder outline with 
filling defects. 

On cystoscopy the entire bladder was involved by tumor. Biopsy of the bla 
der revealed a transitional cell carcinoma (fig. 4, -4) infiltrating the bladdei 
wall. The tumor was considered inoperable and roentgen treatment was admm 
istered to the bladder, a total of 12,360 r. . 

The patient’s condition improved; bleeding from the bladder ceased anc tie 
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pable. A large benign prostate was evident on rectal examination. The blood 
urea content was 27 mg. per cent. Plain roentgenogram disclosed multiple areas 
of calcification within the bladder, consistent with urinary calculi and sand. 
The excretory urogram disclosed a normal upper urinary tract. 

Suprapubic cystotomy revealed a large, hard, tumor mass extending from the 
bladder neck along the anterior wall of the bladder. Although the tumor had 
extended through the bladder wall, segmental resection was done. Multiple 
stones were removed from the bladder and the prostate was enucleated so that 
the bladder could be closed. 

Pathologic examination of the tumor revealed it to be a squamous cell car¬ 
cinoma of the bladder (fig. 5, A). The patient’s recovery from operation was un¬ 
eventful. Two months after operation a hard lump was detected in the corpora 
cavernosa 2.5 cm. in diameter (fig. 6). Biopsy revealed this to be metastatic 
squamous cell carcinoma (fig. 5, B). A month later the patient died. Autopsy 
revealed additional secondary carcinoma of the right ventricle of the heart and 
bronchopneumonia. There was no direct extension of the bladder tumor to the 
area of secondaiy carcinoma of the penis. 

i)iscus.srox 

In all four patients, metastatic carcinoma of the penis was detected within a 
few months after the diagnosis of the primary tumor. Death followed witliiu a 
short time. None of the patients had priapism, probably because the tumors 
were present in the distal portion of the penis. IMany of the reports in the liter¬ 
ature are of patients who had presenting symptoms of either priapism or urinary 
obstruction. The primary tumor was often discovered later. 

It is noteworthy that most of the tumors causing secondary carcinoma of the 
penis arise from the bladder, prostate gland or rectum. Retrograde flow of blood 
from the pudendal venous plexus, which communicates with the prostatic and 
vesical plexuses, to the deep dorsal vein of the penis woidd explain the presence 
of metastasis in the penis from these two organs.®’ The rectum is drained by 
the hemorrhoidal ple.xuses which form the inferior mesenteric vein. This con¬ 
nects with the portal system. Communications exist between the middle hemor¬ 
rhoidal vein and the hjqjogastric vein which receives the drainage of the pu¬ 
dendal and vesical plexuses. Retrograde blood flow, presumably caused by 
increased intra-abdominal pressure, would permit passage of tumor emboli via 
this route into the veins of the penis. 

SU.MWARY 

Four cases of secondaiy involvement of the penis bj’’ metastasis from either 
carcinoma of the bladder or rectum have been presented. All four patients died 
within a few months of the appearance of the penile metastasis. 

Secondary carcinoma of the penis is rare. The probable route of penile metas¬ 
tasis from the bladder, prostate or rectum is by retrograde flow of blood through 
the pudendal plexus to the deep dorsal vein of the penis. 

® Lewis, W. H. (editor): Graj'^’s Anatomy of the Human Body. Philadelphia: Lea and 
Febiger, 1936, p. 1381. 

7 Batson, 0. V.: Ann. Surg., 112; 138-149, 1940. 
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CICATRICIAL STENOSIS OF VESICAL NECK ^VS A COIMPLIC VTION 
OF RETROPUBIC PROSTATECTOMY 
LUIS r AJ UIIL A%u AIAUIANO VALVEIIDE 
Vrom the Department of Urology, Uniiersily Hospital, Uaiana, Cuba 

We lia\e seen seieral cases of lowei unitary tract obstruction in which the 
patients underwent retropubic prostatectomies at dilTerent institutions by 
seieral surgeons Inasmuch as we had not obsened that complication after 
other types of prostatectomy, we were prompted to study cicatricial stenosis of 
the \ esical neck follow mg letropubic prostatectomy 

If we considei the great number of letropiibic piostatectomies which have 
been done, the fiequenoy of this complication seems to be slight, but we believe 
that in the future it will be reported moie often because it occuis almost always 
quite late, after the patient is discharged as cuied 

The mechanism by which this complication is produced is not yet known, 
various theories have been evpoundcd (heterotopic osteogenesis, infiltration of 
osteoblastic elements, etc ), but in the histologic studies of the fiagments le- 
moved from our cases only fibious tissue was found 

In rev lew mg the technique used in handling the \ esical neck dm mg retropubic 
prostatectomy, wo were able to obseive that the complication is independent of 
the teohmque followed 

The sjmptomatology in these cases is typical of vesical neck obstruction 
Most noticeable is the effort iiecesaiy to overcome the obstacle to void The 
urethral exploration shows a complete blocking of the vesical neck, which does 
not allow the passage of any of the uistiuments used Rectal examination shows 
nothing of note at the piostatic capsule 

The panendoscope (fig 1) shows a permeable uiethia down to the vesical neck 
where a fibrous, brilliant, peail colored septum, typical of a fibiocicatiicial proc¬ 
ess, was found which prevents the passage of instruments to the bladder, m this 
septum at times a punctifoim opening is seen 

The X lay elmrmates the possibility of calculi or foreign body The injection 
of an opaque substance peimits visualization of the prostatic portion of the 
urethra and generally a dilatation can be seen which is mteipreted as the lemams 
of the prostatic loge (fig 2, A) Injectmg the opaque liquid at greatei piessuie, 
the vesical neck obstruction is oveicome and the bladder begins to fill up, which 
shows the presence of a filifoim opening between the urethra and bladder T he 
picture taken after all the cavities have been filled (fig 2, B) show s the typical 
image of this condition vvheie a urethrovesical septum is seen, the cause of the 
syndi ome 

Our fiist idea foi lelievmg the complication was dilatation of the vesical neck 
with bougies and sounds, but contrary to oui expectation we found that instead of 
rehevmg the patient the narrowing was made worse and after sev eral days com¬ 
plete retention of urine was produced, which could only be leheved by the use of 
a Phillips’ cathetei 

Accepted for publication September 22 1953 
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Fig. 1 . Endoscopic view of fibrocicatricinl septum 



Fig 2. A, urethrogram showing dilatation corresponding to prostatic loge. B, urethro¬ 
cystogram showing stenosing urethrovesical septum. 

The necessity of an operation upon the bladder neck having been estab¬ 
lished, one of us (Ajamil), with the panendoscope and Collings’ cutting electrode, 
made an incision on the cicatricial septum and through this opening the resecto- 
scope was introduced (fig. 3). 

The postoperative result was so satisfactory (fig. 4) that we decided to use 
the same technique in all cases in which this complication followed retropubic 
prostatectomy. 

We do not believe suprapubic cystostomy is indicated in this type of case 
inasmuch as complete recovery follows the aforementioned procedure in a short 
time. 

In accordance with the studies of the antifibroplastic action of cortisone, we 
have in mind that if in the future similar cases come under our care, we shall use 
that hormone as an addition to the surgical treatment that we have recom¬ 
mended. 
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Fig. 1. Endoscopic view of fibrocicatricial septum 



Fig 2. A, urethrogram sliowing dilatation corresponding to prostatic loge. D, urethro¬ 
cystogram showing stenosing urethrovcsical septum. 

The necessity of an operation upon the bladder neck liaving been estab¬ 
lished, one of us (Ajamil), tvith the panendoscope and Collings' cutting electrode, 
made an incision on the cicatricial septum and through this opening the resecto- 
scope was introduced (fig. 3). 

The postoperative result was so satisfactory (fig. 4) that we decided to use 
the same technique in all cases in which this complication followed retropubic 
prostatectom 3 L 

We do not believe suprapubic cystostomj’' is indicated in this type of case 
inasmuch as complete recovery follows the aforementioned procedure in a short 
time. 

In accordance with the studies of the antifibroplastic action of cortisone, we 
have in mind that if in the future similar cases come under our care, we shall use 
that hormone as an addition to the surgical treatment that we have recom¬ 
mended. 
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A CLINICAL STUDA' OF BACTEREMIA AND OVERHA'DRATION 
FOLLOWING TRANSURETHRAL RESECTION 


OEOUGL J. nUIACIii;y, VIXCUXT J. O’COXOR ani> 

J. KEXXiri'H SOKOI, 

rrom lltc Urblogic Service of Wesley Memorial Ifospilnl, Cliieogo, III. 


During the course of transurethral resection of the prostate gland and bladder 
neck, the venous plexus which surrounds the capsule of the gland is often opened, 
thus offering a ready avenue for the introduction of irrigating fluid direct^ into 
the venous system. Following the reports of McLaughlin,' Creevy- and others, 
the dangers accompanying the use of distilled water ns an irrigating medium 
have been widely iccognizcd. Investigations of Landstciner and Finch" have 
shomi that as much as 1,000 to l,d00 ec fluid may be forced into the vascular 
system during the course of a transurethral resection. \''csical and intravascular 
hemolysis with resultant hcmoglobinemia, hemoglobinuria and renal damage has 
been noted and icportcd by a number of obserr-ers."• " 

Wo boliove it has been definitely cstabli.shed that the use of sterile distilled 
'voter for irrigating purposes may can.se hemolysis, either within the bladder or 
the venous system, and, as a result, renal changes of a toxic and obstructive 
nature may bring about oliguria, anuria and, in rare instances, even death Foi 
this reason, we employ a 1.1 per cent glycine solution in all transurethral pio- 
eeduros. This medium was first .suggested by Nesbit" and has been preferred by 
us to the use of -1 per cent glucose solution advocated by Creevy. 

In addition to the danger of hemolysis and hcmoglobinemia, there are two 
other potentially serious sequelae which may follow the intravenous infusion of 
irrigating fluid into open venous sinuses in the prostatic bod. These are hac- 
teremia and overhydration. 

During the past 3 yearn, we have been on the alert to study both possible 
complications, and these obsoiwatioiis comprise the subject of this discussion. 

During the years 1951 and 1952, 257 consecutive transurcthial prostatic re 
Mtioiis were recorded on our sci-vice at Wesley Memorial Hospital in Chicago. 

this group, 128 consecutive operative cases wore studied with particular 
re erence to the incidence of bacteremia. All of these patients were carefully 
watched for signs of overhydration during, and especially toward the end of the 
operative procedure. 


pu!>''eat'0n JIarch 17, 1954. , , 

^ »Holvokc, J. B. and Bowler, J. P.: Oliguria following transurethral 
eland. J. Urol., 68: 47-60,1047. 

rescctinn'Tf’th^' i Webb, E. A.: A fatal hemolytic reaction following transurethral 
66,1947 gland; A discussion of its prevention and treatment Surgery, 21: 50- 

rcsection^nf'nr Finch, C. A.: llemoglobincmia accompanying transurethral 

nephrosiiR fnPn • J- F. and Scott, W. W.; Hcmoglobinemia and lower nephron 

® Ebert O -*'-*ic surgery. J. Urol., 65: 1075-1092,1951. 

for tran«?nrnf' '' ‘ ' ' the use of glucose and urea in irrigating solutions 

. . ■ Urol., 62: 736-741, 1949. 

durinc tr-xuRi ' ' ' * ‘ ' he use of glycine solution c 

.*. ■ 69: 1212-1216,1948 
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Tauld 1. Comphcatwuis 



! 

f 

I Per Cent 

Extiavasation of urine (one fatal) 

1 

2 

i 0.78 

Secondary hemorihagc 

' 7 

2.7 

Required evacuation and coagulation thiough the 



iesectosco])e 

4 


Required cathetei diainage 

3 


Epididymitis 

8 

3.1 

Urethral stiicture 

5 

1.97 

Secondaiy resection 

13 

5.1 

Thiombophlehitis 

2 

0.78 

Pulmonary embolus | 

1 

0.39 

Pneumonia and atelectasis . 

1 

0 39 

Tahi.t: 2. At^socinlcd urinnry tract diseases 

Carcinoma of the bladder 

17 j 

6.6 

Bladder stone 

4 

1.5 

Bladder diverticulum 

5 

1 9 

Prostatic calculi 

2 

0.78 

Tubeiculosis of the pi estate 

2 

0.78 

Atony of the bladder 

4 

1.5 

Renal calculi .| 

1 

0.39 


In lliis group of 257 patients, there was one operative death. Tiiis occurred 
five days after operation and was due to extravasation of urine and cardiac 
failure. The mortalitj" rate, tlierefore, was 0.38 per cent for the two-year period. 
Complications following transurethral resection for the entire period have 
been carefull 3 ’- compiled in table 1. TJie associated winary tract di.seascs which 
often complicated the tieatment are listed in tal)le 2. 

DACTEUEMrA AND SEPTICEMI.V 

Numerous reports in the past have given evidence of the common occurrence 
of bacteremia and septicemia following manipulation of the prostate and male 
urethra. Scott," in 1929, reported 82 patients who Averc found to have bacteremia 
following various urethral manipulations, and of this group there Avas a mor¬ 
tality of 18 per cent. In 1930, Barrington and 'Wright® shoAA’ed bactcivmia oc¬ 
curring in a high percentage of patients folloAving urethral dilatation. 

CreeA^y and Feenej"® recent Ij’- published a report indicating that 45.4 per cent 
of patients had positiAm blood cultures folloAving transurethral resection of the 
prostate AAdien the^y had receiA-ed no preoperative medication. In a comparable 
group of their patients, the preoperatiA'-e admiTiistration of aureomycin reduced 
this incidence to 17.4 per cent. Another report of Biorn, Bi’OAAming and Thomp- 

’’ Scott, W. W.: Blood sticain infections in uiology: A icpoit of 82 cases. J. Uiol., 21. 
527-566, 1929. . . „ 

® Bairington, F. .1 F and Wiight, II. D.; Bacteremia following operations on the u 

,1. Path. & B.act , 33: 871-888, 1930 , „,n=tnte 

® Cieevy, C. D. and Feeney, AI..I.: Infection following tiansuiethral lesection ot p 

gland. Bull Univ. Minn IIosp and Mmn. Med. Found , 20: 311-327,1949. 
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son*'’ gave an incidence of 12.3 per cent positive blood cultures occurring post- 
operatively in a series of 106 patients. No mention is made of prooperative medi¬ 
cation. Gray and Scott at Rochester, New York” found an incidence of 55.3 
per cent positive blood cultures following transurethral resection in a series of 47 
patients. Another group of 93 patients subjected to open prostatectomy showed 
positive blood cultures in 26.8 per cent. All of these patients had received aure- 
omycin for 24 hours preoperatively. There was no evidence in these reports to 
indicate any increase in morbidity or mortality in those patients who were re¬ 
ported as having had positive blood cultures postoperatively. 

Recent reports also have demonstrated the relationship between urologio pro¬ 
cedures and subacute bacterial endocarditis. Merritt'® reports a 10 per cent 
incidence of bacterial endocarditis following transurethral prostatic resection in 
patients who had previous valvular heart disease. 

We have studied 128 consecutive cases of transurethral resection of the prostate 
with pre- and postoperative blood cultures taken immediately before and im¬ 
mediately after the operative procedure. Cultures were inoculated witliin a few 
hours on enriched trj'ptose phosphate broth, incubated at 37° for 48 hours. 
Each day for 3 weeks the broth cultures were subcultured on blood agar plates. 
A gram stain was made at the same time. Positive cultures were isolated and 
identified. All preoperative cultures were negative with one exception. This pa¬ 
tient showed a positive culture for Staphylococcus aureus on the blood taken 
before operation, but a negative culture after the procedure. This undoubtedly 
was due to contamination, and was the only such instance encountered in the 
group studied. Only two patients in the entire series had a positive postoperative 
blood culture; an incidence of 1.56 per cent. Both of these patients had a negative 
preoperative blood culture. 

The first patient had received no preoperative medication. The urinalysis 
showed many leukoeytes and a trace of albumin. Following the resection of 25 
gm. benign prostatic tissue, his blood culture was positive for Pseudomonas 
aeruginosa. The temperature rose to 103F on the second postoperative day, and 
did not return to normal until the fifth postoperative day. This man received 
gantrisin and terramycin by mouth during the postoperative period. There were 
no complications and no evidence of any harmful effects as a result of the 
bacteremia. 

The second patient had received preoperative gantrisin and penicillin in 
therapeutic doses. A preoperative urine culture showed Pseudomonas aeruginosa 
in heavy growth. Following the resection of 38 gm. benign obstructing prostate, 
the blood culture was positive with a heavy growth of Pseudomonas aeruginosa. 
The postoperative eourse was complicated by epididymitis which appeared on the 
fourth day and was accompanied by a persistent pyuria which lasted for over 

,1° Biorn, C. L., Browning, W. H. and Thompson, I,.: Transient bacteremia immediately 
following transurethral prostatic resection, J. Orol., 63: 155-161, 1950. 

1 Grey, D. N. and Scott, W, W.: The incidence and type of bacteremia at the time of 
yanous prostatectomy procedures. Presented at meeting of Clinical Society of Genito¬ 
urinary Surgeons, Rochester, N. Y., Feb. 5, 1953. 

resection"?’ Urol 65^ KKMO? " complication of transurethral prostatic 
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three months. This finally responded to intensive chemotherapy and healing of 
the vesical neck. The postoperative temperature was elevated to 102F and fell 
to normal on the twelfth postoperative day after continuation of penicillin and 
gantrisin therapy. The final functional result was very satisfactory in this 
patient. 

Of the remaining 125 cases in which both pre- and postoperative blood cultures 
were negative, 67 had received no preoperative medication for control of in¬ 
fection. The others had received sulfa drugs, penicillin, streptomycin or aure- 
omycin or a combination of these agents in the usual therapeutic dosage. 

These results offer great contrast to those reported by the other authors cited. 
The results indicate that in our experience postoperative bacteremia is a rare 
occurrence, and, when it does occur, is not of any apparent significance. Many 
of these patients had preoperative urinary infection, and, in some, venous sinuses 
were entered during the course of the resection so that the possibility of transient 
bacteremia was certainly present. Most of our patients vdth severe urinary 
infection did receive preoperative medication, and this may have lessened the 
possibility of obtaining a positive postoperative blood culture. However, the 
discrepancy between the low incidence of bacteremia in the series studied by 
us as compared to the high incidence noted by others, even in patients who had 
received preoperative medication, is indeed difficult for us to e.xplain. Our techni¬ 
cal and laboratoiy facilities have been excellent, and in the hands of personnel 
with an extensive bacteriological ex-perience. 

overhydration 

An occasional complication, not as yet mentioned in the literature, but which 
we wish to emphasize here, is that of overhydration during transurethral surgery. 
Prior to this present study, O’Conor and Sokol had observed 4 patients who indi¬ 
cated this additional danger when irrigating fluid was forced through the prostatic 
plexus during a transurethral resection. Two phenomena were observed. The first 
was the occurrence of acute puhnonaiy edema in patients undergoing trans¬ 
urethral resections during which considerable venous bleeding was encountered. 
This was necessarily accompanied by prolonged irrigation and coagulation. The 
second was the observation that there was an output of a very large'volume 
of urine in the immediate postoperative period; usually the day of the operation 
and throughout the first postoperative day. Tliis occurred despite a normal or 
restricted intake of fluid during the same period. This had also been noted in 
patients who had considerable venous sinus bleeding during their operative pro¬ 
cedure. It is our belief that these phenomena are due to overhydration from the 
introduction of large quantities of fluid through the prostatic venous plexus 
during the surgical period. 

Two patients were observed who had sudden left heart failure and acute 
pulmonary edema toward the end of a transurethral resection. There seemed to 
be no apparent cause for this sudden development other than overloading of the 
circulation with irrigating fluid. Two other patients were observed who did not 
present the above complication, but who were noted to have excessively hig 
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Table 3. Male and output, case S 



Oper Day 



IP 0 1 

4th P 0 

Intake (cc) 

1800 

2554 

3020 

2400 

2700 

Output (cc) . , . 

3025 

4850 

2400 

1800 

2050 


Table 4. Male and output, ease 4 


Intake (cc) . 

3945 

3220 

2290 

2900 

2770 

Output (cc) 

2400 

5775 

2450 

2850 

3100 


urinary output postoporatively as compared with the fluid intake. None of these 
patients were in any way edematous before surgery. This discrepancy in output 
of urine also was considered to be due directly to excretion of fluid from the body 
following introduction of large amounts through open venous sinuses during the 
resection. These latter two patients showed no evidence of pulmonary edema 
during surgery, indicating that they could tolerate excess fluid without circu¬ 
latory failure. The intake and output records of the latter 2 patients are presented 
in tables 3 and 4. 

In an attempt to determine the incidence of overhydration as well as its degree, 
we have studied the pre- and postoperative htood hematocrit levels immediately 
before and immediately after transurethral prostatic resection on the same 128 
consecutive cases also studied with blood cultures. 

Of this group 29 were rejected as unsatisfactory due to clotting or insufifloient 
blood leaving 99 patients with technically satisfactory readings. Sixteen of these 
showed no change in the hematocrit following transurethral resection. Forty-six 
patients showed a decrease in the reading ranging from one-half to four per cent 
and indicating some hemodilution. However 37 patients showed an increase 
in the hematocrit of to 3 per cent indicating hemoconcentration. There was 
no correlation between the cases showing hemodilution and the size of the gland 
or extent of the resection. There were no instances of clinical overhydration 
observed during the period these hematocrit studies were carried out. 

The significance of the hematocrit studies was disappointing and apparently 
not of any real clinical or laboratory value. More accurate methods of studying 
blood volume inunediately pre- and postoperatively will be necessary in order to 
evaluate the incidence and importance of overhydration. Further studies using 
radioactive isotopes to determine blood volume more accurately are contemplated. 
The possibility of temporary salt-depletion by overhydration is the subject of a 
present study. 

SUMMARY 

A group of 257 consecutive transurethral prostatic resections done over a 
two-year period were studied. One hundred and twenty-eight of these patients 
were foflowed in detail with pre- and postoperative blood culture and hematocrit 
determinations in order to determine the incidence of bacteremia and over¬ 
hydration. 
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Bacteremia occurred in only 1.56 per cent of tliis group and did not seem to 
offer serious complications. The reason for the discrepancy between this figure 
and that reported by other authors is not apparent. Preoperative chemotherapy 
seems indicated in cases vdth significant urinary tract infections, and in those 
ndth valvular heart disease, but not as “routine.” 

Hematocrit determinations were not sufficiently accurate as a method of 
estimating blood volume or hemodilution and in this group showed no significant 
pattern. However our previous clinical observations of overhydration, as mani¬ 
fested by acute pulmonary edema during transurethral resection and unusually 
large fluid output during the postoperative period, would indicate that more 
accurate methods of study are needed. Eecognition of overhydration is important 
as cardiac and systemic treatment must be accompanied by withholding addi¬ 
tional fluid tmty. proper water balance has become established. 
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EFFECT OF NITROFURANTOIN ON BACTERURIA OF INFECTION 
FOLLOWING PROSTATIC OPERATION 

JOHN W. DRAPER, ROBERT ZUFALL, LEON T. ROSENBERG 
AND VERNON KNIGHT 

From the Departments oj Surgery {Urology) and Medicine, Cornell University 
Medical College, and Cornell Surgical (Urology) and Medical Divisions, 

Bellevue Hospital, New York, N. T. 

The purpose of this paper is to present the results of a study of the effect of 
nitrofurantoin (furadantin*) in the treatment of ehronic urinary tract infection. 
Stu(Ues of this agent by Mintzer, Kadison, Schlacs and Felsenfeld* revealed that 
it inhibited many gram negative and gram positive bacterial species in vitro in 
concentrations ranging from 7.3 to 62.7 meg. per ml. (0.7 to 6 mg. per 100 ml.). 
Their studies also indicated that the drug v.’us well absorbed after oral adminis¬ 
tration, and was excreted in urine in concentrations as high as 400 meg. per ml. 
(40 mg. per 100 ml.). These investigators, and Norfleet and his associates," found 
it to be of value in the treatment of infections of the urinary tract in man. 

Evaluation of the effectiveness of therapy of urinary tract infection is difficult 
because of the diverse nature of the infectious lesions, and because of the presence 
of many factors of noninfectious origin which may modify the course of the 
disease. In the present study of nitrofurantoin, an effort was made to minimize 
the influence of these factors in determining the effect of treatment. 

This was accomplished by selecting for study chiefly patients with ehronic 
urinary tract infection which had followed prostatie operation. In addition, 
quantitative as well as qualitative bacteriologic observations on the urine were 
made, based on a method described earlier in a study of the effect of methenamine 
mandelate in a s imil ar group of patients.’ 

PLAN OP BTUDY 

Clinical material. In the study, therapeutic observations were made of the 
effect of nitrofurantoin in the treatment of 43 patients. Three patients were re¬ 
treated following recurrence of infection, so that a total of 46 infectious episodes 
were observed. The 43 patients were all elderly males, of whom 42 had had pros- 
tatro operation for prostatic obstruction. The remaining patient had chronic 
urmary tract infection associated with nephrolithiasis. The patients were followed 
for the most part on an ambulatory basis in the out-patient department. None 

Aided by grants from Eaton Laboratories, Norwich, New York, Cbas. Pfizer & Co., 
Brooklyn, New York, and Parke, Davis and Company, Detroit, Michigan. 

A:—..ib 17,1954. 

j . supplied by Eaton Laboratories, Norwich, N. Y. 

. ^ ^ ^ ]. R., ShaleSj W, H. and Fclsenfeld, Oscar: Treatment of 

urinary tract infections with a new antibacterial, nitrofurantoin. Antibiotics and 
Chemotherapy, 3; 151-157, 1953. 

Norfleet, C. M., Bearaer, P. R. and Carpenter, H. M.: Furadantin in infections of 
the gemto-unnary tract. J. UroL 70: 113-118, 1953. 

j , Rmght, Vernon, Draper, J. W., Brady, E. A. and Attmore, C. A.: Methenamine man- 
nf^^^^Antimicrobial activity, absorption and excretion. Antibiotics and Chemotherapy, 
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Table 1. Suminarij of Ireatmeni of 32 cases of urinary tract infection with 

nitrofurantoin 


Pretreatment Cultures i 

i 

1 

Cultures clurins Treatment 
(2 weeks) 

Cultures after Treatment 
(2 weeks) 

Cases 

Lost 

from 

Study 

Baetcrial counts 
(compared with 
pretreatment) 

No 

growth 

Bacterial counts 
(compared with 
pretreatraent) 

No 

growth 

No change i 

Reduced 

No change 

Reduced 

E. coli (15 cases) 

— 1 

1* 

8 

2 

G (all new 

1 

3 


i 

i 

6 (new 


3 (new 

species) 




j 

species) 


species) 




Pseudomonas aeruginosa 

3 

1 

1 

1 

— 

1 

2 

(G cases) 


1 (new 


2 (new 1 






species) 


species) 




Aerobacter aerogenes (5 

3 

— 

2 

2 

1 (new 

— 

2 

cases) 





species) 



B. nroteus (3 cases) 

— 

— 

3 

— 

2 (new 

1 

— 






species) 



Paracolon bacillus (1 

1 (new 

— 


— 

1 (new 

— 

— 

case) 

species): 


■i 


species) 



Str. faecalis (1 case) 

— 

— 


— 


— 

1 

Unidentified gram neg. 

— 

— 

B 

1 

_ 

— 

— 

bacillus (1 case) 

1 

t 


■1 

1 



1 

Total (32 cases) 

7 1 

! 1 

9 

1C 

11 

10 

1 

3 

8 


* Number of cases 


clearing of the urine during treatment in 2 cases, and no change in 3. After treat¬ 
ment. 2 continued to have large numbers of Aerobacter aerogenes in the urine, 
and another had a new species present. 

All three patients with Proteus infection in pure culture cleared completely 
under treatment, although after treatment new species were found in two cases. 
Paracolon bacillus disappeared from one patient durmg treatment, to be re¬ 
placed later by a new species. Streptococcus faecalis was eliminated during treat¬ 
ment in one patient, and an unidentified gram negative bacillus disappeared from 
one patient, to return after treatment was stopped. 

Among this group of 32 patients, new species appeared in the urine of 18 
during or after treatment. These new species were principally divided among 
Corynebacterium sp. (diphtheroids), staphylococci (predominately S. albus), and 
Ps. aeruginosa. Except for Ps. aeruginosa, the numbers of these new species were 
never great, and they did not cause severe symptoms. 

Thus, in the group of 32 patients with infection caused by a single species, 
treatment was followed by complete elimination of urine bacteria in 16. Nine 
patients had urinary bacterial counts reduced, while in seven, pretreatment counts 
were maintained. In many of the patients, new bacterial species were the cause 
of bacteruria during or after treatment. 

In table 2 are described the results of treatment of 14 cases of mixed bacterial 
urinary tract infection. In this group, no patient’s urine was completely freed 
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Table 2. Summary of treatment oj H cases of mixed lacterial urinary tract 
infection toith nitrofurantoin 



Cultures during Treatment 
(2 ffcekn) 

1 

Cultures after Treatment 
(2 weeks) 


B 

o 

u 

PreUeaUncnl CuUmes 

Pacteml counts 
(compared with pretreatment) 

1 


w 

5 ; 
1 ' 

h 

2 P. 


No change 

Reduced ' 

e 

>2 

No change ! 

Reduced 

i ^ , 

Sw 

U 

Pseudomonas aerug., B. 
proteus etal. (5 cases) 

2* (B. pro- 
, tcus elim¬ 
inated) 

3 (B. pro- ■ 
tcus elim¬ 
inated) * 

— 

2 (B. proteus 
eliminated)^ 

1 (B. Pro¬ 
teus elim¬ 
inated) 

! 

1 

1 

Pseudomonas aerug., 
Aerobacter acrogenes 
(2 cases) 

1 (Aerobac¬ 
ter elimi¬ 
nated) 

1 





2 

Pseudomonas aerug., E. ! 
coli (1 case) 


KColi elim¬ 
inated) 


1 j 




Other mixed infections, 1 
including E. coli, B. 
proteus, Pseudomonas, 
staphylococci, diph¬ 
theroids, paracolon 
bacillus (6 cases) 

4 

- 1 


2 

1 

1 

j 

i 


3 

Total (14 cases) 

7 

^ , 

0 

« ; 

2 

0 

6 


* Number of cases 


of bacteria, although the count was reduced in 7 during treatment. Following 
treatment, there was little further change in the 8 patients observed. It was of 
interest, however, that in mixed infections which included B. proteus, these species 
were almost always eliminated, a result which corresponded to the effect of 
nitrofurantoin against infection with pure cultures of this organism. In contrast, 
Ps. aeruginosa was rarely eliminated as a component of mixed infection, and, as 
previously noted, it usually persisted after treatment in patients in which it was 
the only infecting species. 

Therapy of gonococcal urethritis. Three patients with gonococcal urethritis were 
treated with nitrofurantoin for a period of 72 hours. In one patient the amount of 
urethral discharge had decreased by the third day of treatment, although gram 
negative intracellular diplococci were still readily demonstrable in a stained smear 
of the exudate. In the other two patients, there was no reduction of discharge or 
other evidence of improvement in the infection. 

In view of the little or no improvement, penicillin treatment was begun after 
3 days, and within 24 hours the infection in all three patients had completely 
subsided. 

Toxicity and intolerance of nitrofurantoin. Among the 42 patients in whom blood 
cell counts were made in the course of treatment, eosinophilia in excess of 5 per 
cent was observed in 17 (41 per cent). No patient’s count showed more than 16 
per cent eosinophiles, and most were in the range of 6-10 per cent. The eosino¬ 
philia was greatest after the second week of treatment, and subsided promptly 
after treatment was stopped. Three patients with eosinophilia also had a 
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mild, generalized eiythematous and exfoliative skin rash. The rash cleared in all 
three soon after treatment was discontinued. In two of these patients, re-adminis¬ 
tration of a test dose of nitrofurantoin was followed byre-appearance of the rash. 
No other signs of hematologic toxicity or allergic manifestations have been ob¬ 
served. 

Nausea and vomiting were severe enough in two cases to require stopping 
treatment, and were present to a lesser degree in two additional patients. In other 
patients, gastro-intestinal intolerance such as anore.xia, nausea, and occasional 
vomiting caused some difficulty in continuing treatment. Reducing the dose, or 
gi\dng of milk with doses, diminished these symptoms. 

DISCUSSION 

In the studies which have been described, the effect of nitrofurantoin has been 
tested under uniform conditions of treatment and observation in a series of 
patients, most of whom had urinaiy tract infection following prostatectomy. 
Following the start of treatment, there was an abrupt and progressive fall in the 
number of bacteria which could be cultured from the urine of the 43 patients 
studied. The median number of bacteria per ml. dropped from several million to 
a few hundred by the end of the second week of treatment, and at this time more 
than one-tliird of the specimens tested were completely free of bacteria. The 
drug possessed potent activity against strains of E. coli and B. proteus, and was 
somewhat less effective against A. aerogenes. Infections with Pseudomonas 
aeruginosa and mixed infections of which this species was a part, responded least 
well, but in special patients whose mixed infection included B. proteus, this 
organism disappeared with treatment. 

Another phenomenon of interest was that, among the patients whose urine 
was not cleared of bacteria during or after administration of nitrofurantoin, 
approximately one-half were caused by new species which appeared in the course 
of drug therapy or post-treatment observation. These new species were about 
equally divided among diphtheroids, staphylococci (predominantly S. albus), 
and Ps. aeruginosa. Although these invaders reached high counts in some speci¬ 
mens, only those containing Pseudomonas strains were associated vdth any 
important symptomatology of infection. None of these patients had instru¬ 
ments passed during the period of observation. 

The effect of nitrofurantoin in urinary tract infection appears to even greater 
advantage when it is compared to the urinary antiseptic, methenamine mande- 
late, which was previously studied by similar techniques.® Although it was found 
that methenamine mandelate was inhibitory against several pathogenic bacterial 
species, it was quantitatively much less active in the treatment of urinary tract 
infections than nitrofurantoin. For example, in 61 specimens of urine obtained 
from 20 patients during treatment with methenamine mandelate, the mean 
number of bacteria per ml. was approximately 100,000, and no specimens were 
completely freed of bacteria, although these values represented a significant drop 
over the pre-treatment counts of the methenamine mandelate treated patients. 

Despite the fact that the number of cases treated in which B. proteus was 
present in the urine was not large, the effect of nitrofurantoin against this organ- 
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ism was most impressive. Since Ibis species is frequently highly resistant to 
other antimicrobial agents, nitrofurantoin may be of unique value in treatment 
of B. proteus infections of the urinary tract. 

It should be pointed out that none of these patients had bacteremia or 
systemic manifestations of infection. Since serum concentrations of the drug 
after usual doses are extremely low, and presumably tissue concentrations are 
also at this level, it would be logical to expect less benefit from the treatment of 
systemic infections with this agent. 

The eosinophilia observed in this study was not liigh, and in itself was not 
considered a contra-indication to treatment. The occurrence of a skin rash in 3 
cases did necessitate discontinuance of treatment, although the rashes were not 
severe. The finding that a small but significant number of patients manifested 
a sensitivity reaction to the drug (eosinophilia and skin rash) constitutes a warn¬ 
ing that this agent should be administered to patients with a history of allergic 
disorders with the greatest caution, and only under circumstances when other 
treatment might not be effective. 


SUMMARY 

Nitrofurantoin has been found to be highly effective in the treatment of chronic 
urinary tract infection following prostatectomy. Treatment resulted in an abrupt 
fall in the number of bacteria in the urine, and, in almost one half of the patients, 
sterile urines were obtained during treatment. The drug was most effective against 
infections with E. coii and B. proteus. 

A moderate eosinophilia occurred in 17 patients (41 per cent), and was asso¬ 
ciated with a skin rash in 3. Eosinophilia and skin rashes subsided soon after 
treatment was stopped. 

Three patients with gonococcal urethritis were not appreciably benefited in 
three days of treatment with nitrofurantoin. 
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ALLERGIC GRANULOMA OF THE PROSTATE 

FRANCIS G. HARRISON and DAVID G. NEANDER 
From the Prcshyterian Hospital, Philadelphia, Pa. 

Tanner and McDonald^ first drew attention to a condition known as granu¬ 
lomatous prostatitis in 1943 when they reported 37 cases from the records of the 
Mayo Clinic. This is a condition in which the prostate gland has the pathological 
appearance of chronic inflammation as t 3 'pified by the presence of many histio¬ 
cytic cells. There is dense infiltration by l 3 nnphocytes, plasma cells, large pale- 
staining mononuclears, polymorphoniiclears and eosinopliilic cells. Foreign- 
body giant cells and pseudotubercles are present which may contribute to 
confusion A\dth tuberculous prostatitis. 

In February 1951, Dr. M. M. Melicow- presented the first report of a case of 
allergic granulomas of the prostate gland. His case was characterized by the 
sudden enlargement of the prostate gland, with resultant vesical neck obstruc¬ 
tion. The patient had had asthma for 1 year, and x-rays of the lungs showed 
lesions suggestive of tuberculosis. There was a high eosinophilia. Pathological 
examination of the prostate following suprapubic prostatectomy revealed scat¬ 
tered lesions of irregularly, deeply pink-staining areas that were granulomatous 
in appearance. Under high power examination, these areas were found to be 
composed of disintegrated connective tissue fibers surrounded bj' an intense 
eosinophilic infiltration. Some round cells, plasma cells and lymphocytes were 
present, along with a few giant cells. 

Thompson and Albers^ in June 1953 presented 32 cases of granulomatous 
prostatitis. They felt that the case described by Melicow was identical with 2 
cases which appeared in their series, and the fact that, clinically, granulomatous 
prostatitis may easily be confused ■with carcinoma of the prostate. 

We would like to present a fourth case of allergic granulomas of the prostate 
gland. 

Mr. F. S., aged 73, ■4\'hite, case No. 145583, was admitted on the medical 
ser-vice of the Presbyterian Hospital on September 30, 1952 because of frequent 
episodes of severe dyspnea of 4 months’ duration. Pre'vdously, the patient had 
been in good health, working as a policeman until June 1, when these attacks of 
dyspnea began. He was studied in two other hospitals, where the diagnosis of 
bronchopneumonia was made, although the diagnosis of pulmonary tuberculosis 
was first entertained. In addition to dyspnea, the patient also gave a history of 
urinary frequency, nocturia and difficulty in starting his stream. 

The past history was essentially normal. 

Urinalysis, complete blood count and blood sugars w'ere normal. There was no 
eosinophilia. 

Read at annual meeting, Mid-Atlantic Section of the American' Urological Association, 
Washington, D. C., April 22, 1954. 

1 Tanner, F. H. and McDonald, J. R.; Arch. Path., 36:358-370,1943. 

2 Melicow, M. M.: J. Urol., 66: 288-296,1951. 

3 Thompson, G. J. and Albers, D. D.: J. Urol., 69: 530-538, 1953. 
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Blood iiroa nitrogen was 34 mg. per cent. 

An electrocardiogram showed right heart strain. 

Physical examination .showed an emaciated man who was dyspneio and obvi¬ 
ously ill. Temperature 98, pulse 100, blood pre.ssure 130/100. 

Examination of the lungs showed moi.st rales at the right base with expiratory 
wheezes. The percussion note was hyper-resonant. 

The heart showed no enlargement. There was a nonnal sinus rhj'thm, and no 
murmurs were present. 

The liver’s edge was palpable one finger’s breadth below the right costal border. 

By rectal palpation, the prostate gland was grade 1 enlarged, its consistency 
that of benign hypertrophy. 

The remainder of the examination was normal. 

Under medical treatment the patient’s condition improved, and cystoscopy was 
performed on October G. This revealed 1}-^ ounces of residual urine, marked 
trabecular hypertrophy of the bladder, and a large median bar. The patient was 
placed on constant bladder drainage. 

Eight days later, tests revealed adequate renal function. 

While on bladder drainage, the patient’s general condition improved re¬ 
markably, and it was felt by the medical and urological departments that he was 
a fair operative risk. Therefore, transurethral resection of the median bar was 
performed on October 22, three weeks after hospital admission. The patient 
withstood the procedure well, and his postoperative course was uneventful. The 
pathological description was as follows: 



Fig. 1, Section trom oiierativc specimen showing benign liypertrophy 
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Gross description: The specimen consisted of 25-30 fragments of tissue labeled 
“prostate” averaging about 3 bj-- 5 mm. 

Microscopic description: The prostatic fragments displa 5 ''ed vaiying sized 
acini usuall}' lined with columnar epithelial cells. Some acini contained inflamma¬ 
tory cells, and the surrounding fibromuscular .stroma was occasionally infiltrated. 








Fig. 2. Section of prost.nte from autopsy specimen showing area of granuloma 
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by chronic inflammatory ceils. There was no evidence of malignant change in the 
sections examined. 

Pathologic diagnosis: Benign prostatic hypertrophy (fig. 1). 

Upon discharge from the hospital, on the eleventh postoperative day, the 
patient voided comfortably, had nocturia once a night, and no residual urine. 

The patient felt well until 3 weeks later when he had a recurrence of dyspnea, 
wheezing and a hacking cough. He was re-admitted to the hospital on November 
29 in critical condition. Measures at management failed, and the patient e.x- 
pired 4 days later. 

Autopsy: The lungs showed changes consistent with bronchial asthma and 
healed tuberculosis. Pulmonary rheumatic heart disease was present. There was 
an extensive infiltration of eosinophils involving l>'mph nodes, kidney, liver, 
bone marrow and prostate. The prostate gland was firm and nodular. Section 
revealed numerous islands of somewhat cystic yellow tissue of a firm texture and 
was interpreted as eosinophilic granuloma as described by Dr. Melicow. (See fig¬ 
ures 2 and 3.) 

niscussiON 

This condition is of interest to the urologist for several reasons. Clinically the 
^fiagnosis of carcinoma of the prostate may bo suspected because of the character 
of the gland on rectal palpation. In two of the 4 cases cited, the preoperative 
diagnosis was carcinoma of the prostate. In all 4 cases, asthma was one of the 
principal complaints of the patients. In 2 cases, a marked eosinophilia was 
present. Furthermore, in these 2 cases, the onset of the symptoms of prostatism 
was very rapid. 

SUMMARY 

A case has been presented of a 74 year old white man who had been suffering 
from asthma for 5 months. Transurethral resection of the prostate was performed 
because of prostatism. The patient died because of severe bronchial asthma 6 
weeks after surgery. Autopsy revealed the presence of so-called allergic granu¬ 
lomas of the prostate. 

1900 Spruce St., Philadelphia 3, Pa. (F. G. H.) 

57 Chestnut St., Salem, N. J. 0. G. JV.) 
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PROSTATIC CANCER III. ADVANTAGES OF LARGE ORAL DOSAGE 

OF DIETHYLSTILBESTROL 

GEORGE W. FISH, PERRY B. HUDSON and HAROLD M. JOST 

From the Department of Urology, Francis Delafteld Hospital, the Institute of Cancer Research, 

Columbia University College of Physicians and Surgeons, and the Squicr Urological 
Clinic, Presbyterian Hospital, New York, N. F. 

Hormonal control therapy for inoperable, incurable adenocarcinoma of the 
prostate gland was. introduced barely over a decade ago. The opening wedge 
was made bj'- the advocacy of orchiectomy by Huggins.* The “androgen de¬ 
pletion effect” achieved by surgical removal of the testes quickly prompted 
other investigators to utilize estrogenic substances for the same purpose.* Both 
the natural estrogens and synthetic compounds such as diethylstilbestrol have 
been emplo 5 'ed with little difference in the apparent results. 

It now appears that the most valuable form of hormonal control program for 
prostatic cancer requires immediate bilateral orchiectomy and the institution of 
estrogen administration.^ Although orchiectomy is not usually accompanied hy 
distressing undesirable side effects, the untoward reactions from estrogen ther¬ 
apy are sometimes of such severity that the medication must be discontinued. 

Most prominent among the undesirable corollary effects of diethylstilbestrol 
are painful enlargement of the breasts, nausea, vomiting and dependent edema. 
These are the signs and symptoms that have stimulated a search for a level 
of estrogen dosage which will minimize or eliminate such reactions. 

Originally, and until the present time in most clinics, an oral dosage range of 
from 1 to 5 mg. of diethylstilbestrol was preferred. In certain patients it has 
been necessary at this dosage level to discontinue medication because the pa¬ 
tient has been unvdlling to tolerate the breast pain, nausea and vomiting. 

Doming has suggested that a larger dosage of estrogen be employed.'* His 
suggestion is for 10 to 15 mg. of stilbestrol daily. This trend toward larger dos¬ 
age has not received ■widespread acceptance, but since there is now agreement 
that estrogens do not demonstrably produce or stimulate cancer in man, per¬ 
haps one further objection to larger estrogen dosage has been removed. 

The present study was started in 1948 by Fish at the suggestion of Huggins 
and some of the patients have tolerated these high dosage levels of estrogen 
since that time, some of them ha'ving been given more than a pound of stil¬ 
bestrol. In large measure it has developed as a result of desperation engendered, 
in a few situations, by an apparent inability on the part of the prostatic cancer 

Supported by the Institutional Grant of the American Cancer Society to Columbia Uni¬ 
versity. 

Accepted for publication May 11, 1954. 

* Huggins, C. and Hodges, C. V.: Studies in prostatic cancer. Cancer Res., 1: 296-d\)t, 
1941. 

“Herbst, W. P.: The effects of estradiol dijiropionate and diethylstilbestrol on malig¬ 
nant prostatic tissue. Trans. Am. Assoc. Genito-Urin. Surg., 34; 19_5-;202, 1^1- . , 

’ Nesbit, R. M. et al.: Endocrine control of prostatic carcinoma: Clinical and statistical 
study of 1818 cases. J.A.M.A., 243: 1317-1320, 1950. ,, 

* Deming, C. L.; The correlation of clinical experience and heterologous growtn oi nu- 
man prostatic cancer. J. Urol., 61: 280-290, 1949. 
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patient to tolerate diethylstilbestrol. An attempt to utilize far larger dosage 
than that usually advised has been made. The early results of this treatment 
schedule have been interesting enough to prompt this report. 

CLINICAL STUDY 

A total of 105 patients suffering from carcinoma of the prostate have been 
treated by a combination of bilateral orchiectomy and massive dosage of di- 
cthylstilbestrol. In each case reported here, 500 mg. of this drug have been 
administered orally, in five 100 mg. tablets daily. 

In two instances it has been necessary to discontinue the drug. The inci¬ 
dence of painfully enlarged breasts, of nausea and of vomiting among these 105 
patients has been less than 10 per cent. Six cases of pronounced lower extremity 
edema have occurred, one of which is ascribed to the medication alone, although 
all were undoubtedly precipitated by it. In several of these 6 patients, either 
cardiac decompensation or peripheral vascular disease, or both, has been a 
complicating factor. 

In 3 patients, withdrawal of the drug did not relieve the edema, but digitali¬ 
zation did reduce it. In all except one in this group of patients re-institution of 
500 mg. stilbestrol daily after digitalization did not produce marked edema 
again. 

The subjective beneficial effects from 600 mg. of diethylstilbestrol daily do 
not differ in a discernible way from the good results from much lower dosage, 
either qualitatively or quantitatively, except for one group of patients. In five 
patients who had become refractory to the effects of low dosage stilbestrol ther¬ 
apy (5 to 25 mg. daily), a second remission in symptoms was induced by the 
change to 500 mg. In three of these there was objective improvement also. 
One patient with a large, ulcerating, fistulous mass in the perineum healed after 
a few weeks’ trial on 500 mg. of estrogen daily. In the other two, the local pro- 
static tumor shrank remarkably, and the osteoblastic distant metastases ap¬ 
parently improved. 

One additional impressive observation has been the tolerance of high levels 
of estrogen in patients intolerant of low dosage. The direct change from low to 
high levels has been successfully managed several times in this series of cases. 

BUMXURY 

A group of 105 prostatic cancer patients given 500 mg. of diethylstilbestrol 
daily is described. 

That some patients unable to tolerate low levels of stilbestrol administration 
are tolerant of high levels is emphasized. 

Dependent edema remains a troublesome side reaction with massive doses of 
diethylstilbestrol. 

An additional remission in symptoms is sometimes obtained by a shift from 
low to high estrogen dosage. 

Objective improvement in prostatic cancer has been demonstrated in pa¬ 
tients in relapse following, and refractory to, lower doses of diethylstilbestrol. 
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PRIMARY ADENOCARCINOMA OF THE EPIDIDYMIS: A 
CASE OF EMBRYONAL TERATOMA, WITH 
AUTOPSY FINDINGS 

ROBERT COWEN 

Reports of primar}’- epididymal neoplasm, consisting of over sixty papers' 
were all of single cases, save those of Thompson^ and of Hinman/'' 

Testicular tumor classifications' are rather confusing, and it is usually recom¬ 
mended that different opinions from experienced pathologists be obtained. 
Falk and Konwaler® report primary tumors of the epididymis as adenomatoid, 
because of unsatisfactory classifications. YHiitchead and Williams® report 1 
case metastasizing to the lungs, but without autopsy; the primary tumor in the 
epidid 3 anis being indistinguishable from a mixed parotid tumor. Longo, et al.’^ 
summarize 19 cases, listing two as leiom 3 ’’omas, and seventeen as adenomas 
stating that 53 per cent are in this classification. Of 19 cases, eight were pre- 
operativelj’’ misdiagnosed as tuberculosis. 

There are 134 authentic cases, mostly adenomatoid: Benign primary epididy¬ 
mal tumors were found in 74 per cent; 26 per cent were malignant, and 9 per 
cent were mistaken for tuberculosis. 

The follovong case of primary teratoma of the epididjunis, removed completely 
by epididymectomy, and misdiagnosed tuberculosis, both preoperatively and 
microscopically, was treated as such. The patient returned vith retroperitoneal 
metastatic extension; the diagnosis was made by retroperitoneal ex-tra-ureteral 
deviation.® 


CASE REPORT 

C. J., No. 12074, North Detroit Hospital, was admitted July 5, 1949, with 
the history of having fallen down stairs, suffering an injured right testicle, with 
swelling and ecchymoses, which after 2 months, was tapped of 30 cc amber 
fluid. 

A yoimg married man of 29 with a child 22 months old had alwaj'^s been 
undenv’eight but in good health. There was no family history of tuberculosis. 
The examination was negative save for a swollen right scrotum Mth a large 
hard epididymis and vas; the left was negative. Impression: Epididymitis, 
right, suspected tuberculosis. An x-ray of the chest (fig. 1, A) disclosed faint 
haziness in the region of the apices. No infiltration was definitely demonstrated 
and the lungs were otherwise clear. The haziness may be due to pleural thick- 

Accepted for publication March 17, 1954. 

1 Glaser, S.: Brit. J. Urol., 22: 178, 1950. 

^ Thompson, G. J.: Surg., Gynec. & Obst., 62: 712, 1936. 

® Hinman, Frank and Gibson, T. E.: Arch. Surg., 8: 100, 1924. . 

* Lee, M. J. Jr., Dockerty, M. B., Thompson, G. J. and Waugh, J. M.: Surg., Gynec. & 
Obst., 91: 221, 1950. 

® Falk, David and Konwaler, B. E.: J. Urol., 66: 603, 1951. 

® Whitehead, R. and Williams, A. F.: Brit. J. Sure., 38: 513, 1951. 

’ Longo, V. J., McDonald, J. R. and Thompson, G. J.: J.A.M.A., 147 : 937, 1951. 

® Cowen, R. L. Urol. & Cutan. Rev., 53; 521, 1949. 
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Fic. 1. yl, clicsl film tiikcn before cpiditlymeclomy for suspected tuberculosis, /f, retro¬ 
grade piclogram 7 months after cpididymcctomy discloses c\tr.a-ureteral retroperitoneal 
mass. C, ebest film 7 months after A. Massive malignant metastascs. 

ening. (The patient ivas advised to have another x-ray of the cliest ivithiii 3 
months.) Impression: Faint lia'/.incss in riglit apex of very mild significance. 

Operation, July 6, 1919, riglit cpididymcctomy and removal of 30 cc straw- 
colored fluid; excision of entire timicac and epididymis with high severance of 
vas. Diagnosis: Epididymitis, right, tuberculous. 

Pathological report: The tunica propria showed a cystic inflammatoiy 
area. The epididjunis had a small, noninfiltrativo, raspberry inflammation. The 
caput was grossly inflamed, corpus and c.auda imbedded in tunical adhesions. 
The vas was thickened in the proximal portion with the upper vas noiTnal. 
The epididymis was 2 cm. in its greated dimension and contained numerous 
small nodular islands of caseous hcmorrhagically discoloied material. See 
figure 2, A. Microscopic diagnosis: Epididjunitis, tuberculous (made because of 
“giant cells”). 

Streptomycin was given for 30 days. Healing was clean and the patient was 
discharged completel}’ recovered. 

The patient was re-admitted February 11, 1950. In October 1949 pain and 
swelling had developed in the right scrotum and subsided under penicillin 
therapy. He felt well until Christmas 1949, when pain developed in the right 
groin and back. Chills, fever, and sweating continued for a few weeks but there 
wore no urinary symptoms. 

Physical examination was negative save for shotty inguinal glands and tender¬ 
ness over the right groin. On rectal examination the prostate was golf-ball size 
with some bulging on the right lateral wall of the rectum. Moderated gyneco¬ 
mastia was present. The impression ivas right renal tuberculosis. 

C 3 'stoscopy (Fobmaiy 5, 1950): Before cystoscopy the diagnosis was right 
renal tuberculosis; aftenvards, retroperitoneal, e.xtra-ureteral neoplasm. The 
bladder was congested at the outlet with prominent vessels but no suggestion 
of tuberculosis. Both ureteral orifices were pale and were catheterized easily. 
Urine from both sides was clear and negative on microscopic examination. 
Cultures were later reported negative for tuberculosis. 

Bilateral lotrograde pj-elograms (fig. 1, B) showed an e.xtravesical tumor on 
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Fig. 2. /I, mistaken diagnosis of tuberculosis after cpididymcctomy. B, revised examina¬ 
tion after finding of metastases. 


the right side deviating the ureter medially and involving the horizontal ramus 
of the pelvic bone. In view of the tuberculous epidid 3 "mitis, a tuberculous 
process was not excluded. (P. II. Schraer, M.D.) 

Examination of the urine was negative; a culture was negath^e for tubercle 
bacilli. Quantitative Aschheim-Zondek, routine positiv^e, 400,000 international 
units per liter. 

A gastro-intestinal series was negative. Re-examination of the chest (fig. 1, C) 
revealed diffuse areas of increased density throughout both lung fields; the 
appearance of metastatic malignanc 3 \ Review of the previous pyelograms 
showed an area of bone destruction in the right pubic bone. It was noted that 
Ewing’s tumor of the right pubic bone should be considered although the ap- 
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pearancc was not typical. Primary sites to be considered were testicular teratoma, 
hypernephroma or melanoma. 

On February 14, 1950 a chest x-ray showed metastatic lesions in both lungs. 
A low grade fever persisted. The piitient’s condition was unchanged. He com¬ 
plained of severe frontal headaches; opthalmoscopy negative; it was thought 
that they might be due to skull melastases. The right testicle was small and of 
norm.al consistency; the right epididymis was absent; the left testicle was normal. 

Consultation Fcbniary 27 (Dr. T. Calaghan): Convincing evidence was 
present of two disease processes: 1uberculo.sis and widespread malignancy, now 
involving most of the lungs. It was suggested that a tissue review be made for 
sarcoid. Biopsy of pubis could not be undertaken because of the poor condition. 
A severe, painful cough developed and the patient c.xpircd March 2. 

hlioroscopic report of tissue; The specimen was recognized as epididymis. 
A small portion remained intact; scattered throughout the rest were many small 
tubercles containing necrosis and many Langbans type giant cells. The necrosis 
was not of the caseous typo. In these necrotic areas were many large, poorly 
differentiated cells. The nuclei varied considerably in size, shape, and staining 
quality. Some were t'ciy hyperchromatic and mitotic figures were present. 
These cells were scattered in small nests and in some areas there was an attempt 
at glandular or tubular formation. Some of the cells were quite large and had 
dark pleomorphic nuclei. This lesion was present only in focal areas correspond¬ 
ing to necrotic or destroyed tubules. The tissue between this tubular area was 
uninvolved by the neoplastic process, but exhibited severe chronic inflammatory 
reaction. The revised final microscopic diagnosis was 1) embrj'onal carcinoma 
containing adenocaroinomatous and trophoblastic elements involving the epi¬ 
didymis and 2) secondary foreign body reaction with tubercle formation, and 
formation of numerous epithelioid giant cells. See figure 2, B. 

To summarize, the patient entered the hospital in July 1949 for removal of a 
small growth on the right epididymis after injury and several weeks of pain 
and swelling. Histologically it was reported tuberculosis and treated as such, 
healed completely. He was re-adraitted in February 1950 for right lower quad¬ 
rant pain. Pyelograms showed retroperitoneal extra-ureteral neoplasm and 
chest x-ray showed metastatic pulmonary malignancy. Review of microscopic 
section of epididymis showed embryonal carcinoma with trophoblastic elements. 
Aschheim-Zondek test revealed 400,000 units of anterior pituitary-like hormone 
per liter of urine, and gynecomastia. The course steadily deteriorated and the 
patient expired March 2, 1950. 

Autopsy findings: No adhesions were found in the pleural cavities each of 
which contained over 200 cc sanguineous fluid. The entire parenchyma of each 
lung was almost completely replaced by well demarcated, spherical, hemorrhagic, 
friable nodules from 1 to 4 cm. in diameter. Almost no air bearing parenchyma 
remained in either lung. The bronchi contained slightly bloody froth and there 
was no gross thrombosis of the pulmonary vessels. 

The heart was of average size and contour; the epicardium was smooth and 
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Fig. 3. A, cartilage formation in retroperitoneal neoplasm (postmortem). B, pulmonary 
metastasis (postmortem). 


the in 5 ’’ocardium was homogeneous and pink. Tlie coronary" orifices were patent 
with no atherosclerosis. Xo gross pathological valve changes were present. 

No fluid or adhesions were present in the peritoneal cavity. The liver was at 
the costal margin and there was no mesenteric l 3 'mphadenopath}^ The kidnej'^s 
were of normal weight and configuration. The capsule stripped with ease and 
on section the appearance was normal. 

In the retroperitoneal area, just to the right of the aorta, and proximal to its 
bifurcation, there was a bilobed smooth mass 3 by 7 cm., composed almost 
completely of soft, pale, grayish-yellow tissue with the consistencj" of human 
brain. In one small area there was well formed cartilage (fig. 3, A). Surrounding 



CAIICINOM.V OF EPIDIDYMIS 


12-2') 


this area tlie tissue was extremely friable and hcmorrliagically disroloaKl. There 
appeared to be no involvement of the retroperitoneal lymph nodes. 

The bladder appeared normal with no involvement of the prostate gland. 

The skin of the scrotum was slightly roughened and scaly. Tlie left testis 
showed no alteration in the testis, epididymis, or spermatic cord. The ririil 
testis measured approximately 4 cm. in diameter. The cpididjmis wa-; alw-nt 
and in the region of the epididymis there was a small scar. On sortion the i-idi- 
stance of the testis appeared normal. 

Diagnosis: Right retroperitoneal malignant neoplasm, ma»sive meta^taH’s 
in both lungs (fig. 3, B), right epididymis surgically removed (rcsidiml totb 
normal). 

SUMMAnY 

The case reported is one of cmbrj'onal carcinoma; a teratoma priiary b the 
epididymis. The specimen showed hair follicles and cartilage in the prim.uj- 
and in all the metastatic neoplasms. 

The erroneous surgico-pathological report of tuberculous, the 
mistake, due to giant cells, resulted in unfortunate delay and po-toje-aibc 
mistreatment. The case was proven primaiy in the epididj-mis by the .rjtc-vr 
findings of a normal residual testicle. 

The many confusions of classification, and dilTercntly diagnojei tfitc/.-s a. 
frequently due to similarity of malignant giant cells to tho=e of tuU-rr.h,^'^ 
as well as the frequent clinical impression. 

907 Mvlml Building, Dclroil 26, Mich. 
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DI'^TERTICULUM OF THE VAS DEFERENS: REPORT OF A CASE 

CARL P. DAHLEN 

From the Genetal Medieal and Surgical Hospital, Veterans Administration Center and the 
Department of Surgery, Division of Urology, University of California Medical Center, Los 

Angeles, Calif. 

Diverticulum of the vas deferens is a rare condition. Emmerich (1910) and 
Hinman (1936), after Priesel, illustrate cj'stic dilatations of the vas deferens oc¬ 
curring near the seminal vesicles. Targett (1890) describes bilateral cystic dilata¬ 
tion of the vas deferens in this area. None of these authors mention the possi¬ 
bility that it may occur in the scrotum. 

The present stud}’- describes a diverticulum of the vas deferens occurring near 
the epididjTuis. The only other similar case vas reported by Clarke (1894), vho 
discovered the condition at autops 3 \ 

G. P. (G. H. No. 12356), a 25 year old Avhite man, vas admitted to the uro¬ 
logical service on INIarch 13,1950. His chief complaint vas gradual svelling of the 
left side of his scrotum since 1943. At that time he became avare of a scrotal 
S4velling the .size of a “small marble” above the left testis. He could not recall 
any trauma to this area. It vas the impression of the patient that vhile the mass 
became progressively larger, there vas occasional transitory diminution in size. 
After sexual activitj’- there vas tenderness in the mass vhich vas relieved by rest. 
The only other urological sjTnptom vas that of a “strong odor” to his urine. 

There vas a paternal history of tuberculosis. The past history and system re- 
■viev vere negative. 

Examination of the genitalia revealed a nonnal adult penis, right testicle, 
epidid 3 Tnis, and vas deferens. The left testicle and epidid 3 ’mis vere normal. 
Above the junction of the epidid 3 Tnis and upper pole of the left testis vas a tense 
C 3 ’-stic mass approximate!}’- 4 cm. I^}’- 9 cm. It vas freel}’ movable and did not feel 
attached to the testicle or to the epidid 3 Tnis. It did not transilluminate. 

Laboratoiy findings including blood Friedman, prolan-A, and pregnanediol 
vere negative. 

The clinical impression vas spermatocele. 

On March 10, 1950 the scrotum vas explored and a diverticulum of the left 
vas deferens vas excised (fig. 1). Re-anastomosis of the vas deferens vas then 
perfoiTned. 

The diverticulum contained a dark brovnish- 3 ’ellov cream}’- material vhich, 
microscopically, contained numerous nonmotile spermatozoa. 

The distal vas deferens, leading from the epidid}’mis to the diverticulum, vas 
patent; and it vas possible to fill the diA’-erticulum vith diodrast (fig. 2). Ho4y- 
ever, the proximal vas deferens vas occluded at its junction vith the cyst. Ihis 
obsti-uction undoubtedly contributed to the fomiation of the diverticulum. 

Externally the vail of the diverticulum shoved a fibrotic granular appearance 

Accepted for publication October 22,1953. 
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Fio. 1. ^1, diverticulum of vus detorens B, diverticulum of vas dcCctciiB opened to show 
a pin in opening of distal segment of vas deferens , , . 

Tio 2. Diverticulum of vas deferens filled nith diodrast through distal segment 



Fig 3 IVall of diverticulum of vas deferens 


and a pinkiah-grey color. The internal siiiface of the diverticulum was glistening 
and smooth, and of a similai coloi. Mictoscopically, the diveiticulura vas found 
to have an epithelial lining. The wall was fibrous and had developed in close 
proximity to the vas deferens, the lumen of which appealed to be slightly dilated. 
The lining of the diverticulum closely resembled that of the vas deferens (fig. 3). 
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SUIIMARY 

A case of an. unusual anomaly, diverticukmi of the vas deferens, is reported. 
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CHLOROMYCETIN AND GANTRISIN IN THE TREATMENT OF 
URINARY INFECTIONS 


C D CREEVY AND W E PRICE 

From the Urological Division oj the Department of Surgery, the Medical School, Minneapolis, 

Minn 


Evei>’ urologist knows that B protons is a difficult organism to eradicate 
from the urinary tract Its incidence has mercased since the advent of antibiotics 
•which are potent against the other common invaders of the unnary tract, hut 
which leave B protcus (and usually Pseudomonas aeruginosa) unaffected This 
gram-negative rod inhabits the normal colon and has, in the past, caused about 
ten per cent of all urinary infections It is important both because of its resistance 
to antibiotics, and because many strams can split the urea of the unne to produce 
ammonia Alkahnization of the unne precipitates the phosphates and carbonates 
of the alkalme earths, thus leading to the formation of stones It constitutes an 
especially senous problem when catheters must he left inlymg in the bladder, 
ureter, or kidney, presumably because of contamination of the catheter either 
duoctly or through the intermediation of the bed linen (Creevy) Data collected 
from the literature indicate that 74 per cent of stones associated with infections 
by urea splitting organisms will recur within three years of lithotomy unless 
these organisms are ehmmated 

While infections with B proteus are usually indolent, Scott reported three 
fatal septicemias folloiving urological procedures Such infections are char- 
actenzed by septic fever, vascular collapse, mtrogen retention, and a low white 
blood count 

Gantnsin (sulfisoxazol) is said to kill some strains of B proteus Samoff was 
able to control 10 of 14 such infections with this drug, and Hnines and Miccli 
found that blood levels of 10 to 12 mg per cent sufficed to inhibit its growth 
Carroll has listed the common invaders of the urinary tract m the order of 
theirdecreasmgsensitivity to gantnsin B proteus, Alcaligenes,E coh, Paracolo- 
bactrum, E mtermedius, Aerobaoter aerogenes, enterococcus, and Pseudomonas 
aeruginosa Schmtzer has pomted out that the agent is readily soluble at any 
pH between 6 0 and 7 5, so that crystalhmzation within the kidneys is not likely 
to occur While gantnsin is relatively nontoxic, and patients have taken without 
apparent harm as much as 1650 gm in 90 days (Lazarus and Schwarz), agianulo- 
cytosis (Haunz), granulooytopema (Hagerraan), thrombocytopemc purpura 
(Geiger), and hypoprothrombinemia (Silbcrg) have been reported, but without 
fatalities 

Chloromycetin (chloramphenicol) was originally extracted from a mould, 
Streptomyces venezuelae, but is now made by synthesis It is effective against 
many vaneties of organisms, both gram negative and gram-positive Waisbren 
and Spink have found that B proteus is most sensitive to chloromycetin and 
to neomycin, although the toxicity of the latter precludes its use except in a dire 


Accepted for publication March 27,1954 
Chloromycetin-was furnished by Mr F J Komenda of Parke 
gantrisin by Dr M J Schiffnn of Hoffmann LaRoche, Inc 
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emergency; the former is said to be sixteen times more effective against the 
organism than streptom 3 ''cin. 

It was originally believed that the toxic effects of Chloromycetin were Hmited 
to the production of glossitis, stomatitis, diarrhea, and nausea and vomiting. 
However, in 1949, Recinos reported several cases of leukopenia after 4 to 5 
days of treatment, but obseiwed no serious results, LoPresti saw the leukocytes 
drop from 17000 to 2800 in eleven days, with prompt recovei^’- with cessation of 
therapy. Hargraves then reported 9 cases of aplastic anemia after long courses 
of Chloromycetin. Seven of these died wnthin a few hours after the appearance 
of symptoms. However, no serious reactions have followed short courses of the 
diaig with moderate dosage. It is certainly justifiable to use Chloromycetin when 
a serious infection, or one vinth serious implications, fails to respond to other 
drugs. 

The use of a combination of gantrisin and chlorom 3 mctin seems logical in an 
effort to ehminate B. proteus, since each one may kill some strains. Herrold 
and Boand as well as Rhoads have tried this combination. 

METHOD OF STUDY 

One hundred and nine urological patients have received chloromycetin 
and gantrisin at the University Hospitals, both because of infections with B. 
proteus, and with a variety of other organisms which had proved to be resistant 
to other antibiotics. During the first week the patient received 0,5 gm. of the 
former and 2 gm. of the latter four times daily. During the second the dose was 
reduced to 0.25 and 1.0 gm. four times daily; during the third week it was 0,25 
gm. of chloromycetin twice daily, and 0.5 gm, of gantrisin four times daily. 
The urine was cultured before treatment, and again at least a week after the last 
dose. Minimum urological investigation consisted of an excretory urogram and 
cystoscopy; predisposing lesions were corrected as far as possible before treat¬ 
ment was begun. The patients were divided into three groups: 

1. Resistant chronic infections of the urinary tract. 

A. Due to B. proteus, 39 cases. 

B. Due to other bacteria, 17 cases. 

2. Prevention of infection with urea splitting organisms after renal operations 
requiring the use of nephrostomy or pyelostomy; 14 cases and 35 controls. 

3. Prevention of bacteremia and other infections after transurethral prostatic 
resection; 39 patients. (The investigation was stopped at this point because of 
the reports of aplastic anemia from chloromycetin.) 

Infections with B. proteus (table 1). Of 39 such patients, 28 originally had 

Table 1. Residts of cultures following treatment _ 


1. Proteus.6 (16%) 

2. Sterile.13 (33%) 

3. Coagulase negative staphylococci.7 (18%) 

4. Other organisms.13 (33%) 


39 Proteus eradicated in 33 (84%) 
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Table 2 


OrgatiUm 

PatJeats Trtaltd 

KesuUs of Last Culture 

1. Pseudomonas 

1 

Aerobacter 

2. Paracolobactcrium 

2 

E. coli and coagulase negative staphylO' 
cocci 

3. Aerobacter 

c 

Sterile—1 patient 

Aerobacter—1 patient 

Other organisms—4 patients 

4. Gamma streptococci 

2 

Sterile and coagulase negative staphylo¬ 
cocci 

6. E. coli 

2 

Both had E. coli 

6. Coagulase positive 

2 

Coagulase positive staphylococci and 

staphylococci 


Btcrilc 

7. Coagulase negative 
staphylococci 

2 

Pseudomonas and sterile 


Table 3 



Treated with 
ChlotomyctUu 
and Gatutrisin 

Control 

Preoperative cultures; 

» patients 

7.2% 

50.0% 

42.8% 

14.0% 

36.0% 

50.0% 

35 patients 

21% 

35% 

44% 

36% 

8% 

57% 



Postoperative cultures: * 





predisposing lesions in the lower, 9 in the upper, and 2 in both upper and lower 
tracts. Twenty-eight were treated surgically, and 27 of these had an inlying 
catheter for varying periods postoperatively. Eleven had no surgical treatment. 
The urine was sterilized in 13 or 33J4 P^r cent; B. proteus was replaced during 
treatment with coagulase negative staphylococci (presumably nonpatbogenio) 
in 7 more, and by other organisms ordinarily amenable to other treatment in 13, 
so that the B. proteus disappeared as the result of treatment in 33 of 39 patients, 
or 84 per cent, an encouraging response. 

Infections with other resistant organisms (table 2). This series was incidental 
to the investigation, and was not pursued when it seemed that little was being 
accomplished. Sterile urine was achieved in four of 17 patients, but the regimen 
seemed needlessly stringent considering the organisms involved. 

Prophylaxis after renal operations with inlying catheters in the kidney (table 3). 
Eight of the 14 operations were for renal lithiasis; the others were nearly all T 
plasties for noncalculous obstruction at the ureteropelvic junction. Seven and 
one-fifth per cent had B. proteus in the urine before operation, while 42.8 per cent 
had other bacteria. The urine was cultured at the time of removal of the ne¬ 
phrostomy or pyelostomy; it was sterile in 36 per cent, and contained bacteria in 
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74 per cent; Proteus was present in 14 per cent of the postoperative cultures, 
i.e., the number of infections with B. proteus doubled despite the medication. 

For purposes of control, a series of 35 consecutive patients having renal 
operations Avith nephrostomj'- or pyelostomy was studied. All of these received 
antibiotics other than Chloromycetin and gantrisin. Twenty-one per cent had 
B. proteus before operation; this percentage increased by only one third at the 
end of the period, so that it was evident that the combination under trial had 
no A'^alue in keeping the organism out of the kidnej' while a catheter was present, 
although it seemed to yield a higher overall percentage of sterile cultures than 
did the other agents (36 as compared to 8 per cent). One can only conclude that 
the series is too small. 

Use in iransurelliral resection (table 4). Thirtj'' nine patients having 49 trans¬ 
urethral prostatic resections were studied. The urine was cultured before opera¬ 
tion and at the time of removal of the catheter on the third postoperative day. 
The blood was cultured at the end of operation. The patients received 2 gm. 
gantrisin and 0.5 gm. Chloromycetin on the evening before operation and 1 
gm. gantrisin and 0.25 gm. Chloromycetin 4 times daily for four days post- 
operatively. Since pyuria and bacteriuria commonly persist for 8 to 12 weeks 
after operation, we have studied the preoperative cultures of the urine, the post¬ 
operative cultures of the blood, and the number and degree of febrile reactions. 
Fever followed 14 (28.5 per cent) of the operations, but exceeded 103F in but one 
patient. Convalescence was afebrile in 71.5 per cent. Transitory bacteremia 
followed 12 operations (24.5 per cent), but there were no severe reactions (above 
103F) in this group, although 3 patients had temperatures below 102.8F. 

Creevy and Feeney studied the effect of various chemotherapeutic agents 
upon the incidence of infection after prostatic resection (table 4). Forty-five and 
seven-tenths per cent of 99 consecutive patients who received no such agents had 
positive blood cultures. This was appreciably reduced by the use of the wide 
spectrum agents, aureomycin being the most effective in this regard, as well as 
in reducing the occurrence of fever. 


Table 4 


Series 

temperature 
to 102.8F 

temperature 
103F or above 

Positive Blood 
Cultures 

i 

1. Control. 

32.0% 

34.4 

9.0% 

15.5 

45.7% 

2. Penicillin. 

41.3 

3. Penicillin-sulfadiazine. 

40.9 

20.4 

53.2 

4. Penicillin-streptomycin. 

45.4 

8.0 

39.7 

5 Penicillin-streptomycin-sulfadiazine. 

23.3 

13.3 

34.5 

6 Triple sulfonamide. 

47.8 

13.1 

60.9 


29.0 

6.5 

23.4 

5? P.Tilnrnmynfttin. 

34.3 

5.5 

31.2 

Q Aiirpnmynin. 

25.6 

1.6 

17.4 


23.4 

2.6 

20.8 

11 ntilnmmvcetin-irantrisin. 

26.5 

2.0 

24.5 
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SUMMARY 

B. proteus is a dangerous infection in the urinary tract, since it predisposes 
to stone formation. A combination of Chloromycetin and gantrisin eradicated 
per cent of 39 urinary infections due to B. proteus, and it also appreciably 
reduced the incidence of infection following transurethral prostatic resection. 
The combination offered little protection against postoperative B. proteus 
kidney infections where an inlying catheter was present. 
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THE TREATMENT OF NONSPECIFIC INFECTIONS OF THE 

URINARY TRACT 

WALLACE E. HERRELL 

From the Division of Medicine, Lexington Clinic, Lexington, Kentucky 

This discussion does not concern itself with the management of acute transient 
bacilluria or cocciuria. It is my intention, rather, to discuss 1) the treatment of 
infections of the blood stream and heart which occur as a result of infection 
originating in the urinary tract and 2) the treatment of infections of the urinary 
tract which occur as a result of primary' systemic infections, hereafter referred 
to as localized infections of the urinary tract. 

Therefore, the first part of the discussion concerns the treatment of bacteremia 
and subacute bacterial endocarditis complicating infections of the urinary tract. 

BACTEREMIA 

The successful treatment of bacteremia depends upon several factors; 1) early 
recognition, 2) knowledge of the sensitivity of the organism to the chemothera¬ 
peutic agent, 3) adequate treatment, 4) removal of foci, and 5) duration of treat¬ 
ment. 

Bacteremia due to organisms of the coliform group. Best results will be obtained 
in the treatment of bacteremia caused by Escherichia coli or the paracolon bacilli 
if combined therapy is employed (table 1). The method of choice consists of the 
simultaneous administration of dihydrostreptomycin by the intramuscular route 
and oxytetracycline or chlortetracycline by the oral or intravenous route. The 
patient receives 1 gm. of dihydrostreptomycin twice daily. At the same time he 
receives 750 mg. of oxjdetracycline or chlortetracycline by the oral route every 
6 hours. If for any reason the patient is unable to tolerate the medication orall)’^, 
he should be given either of the cyclines by the intravenous route. The usual dose 
is 500 mg. every 12 hours. The intravenous preparation should be given in 250 cc 
of solvent over a period of approximately 15 to 20 minutes. The injections should 
always be made into the veins of the upper extremities. Blood cultures should be 
obtained every 48 hours, and treatment should be continued until two or three 
consecutive cultures have been negative and the patient has remained afebrile 
for at least 48 to 72 hours. 

Bacteremia caused by Proteus mdgaris. Bacteremia due to Proteus vulgaris is 
not as commonly encountered as that due to the coliform organisms. Opinions 
differ concerning the treatment of choice. I favor the combination of dihydro¬ 
streptomycin administered by the intramuscular route simultaneously with 
oxytetracycline given by either the oral or the intravenous route in the dosage 
which has already been mentioned. See table 1. 

Bacteremia caused by Pseudomonas aeruginosa. Fortunately, bacteremia due to 
Pseudomonas aeruginosa is not common. Its treatment is difficult. Experience to 
date clearly indicates that polymyxin B (aerosporin) is the antibiotic of choice 

Read at annual meeting, American Urological Association, New York, N. Y., June 3, 
1954. 
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Table 1. Uarlcrcmia 


Organism 

Antibiotic I 

1 ■ 

Daily Dose 

Method o( 
Administration 

Coliform group 

f Dihydrostrcptomycin 

2 gm. 

I.M. 


\Oxytctracyclinc or 

3 gm.* 

Oral 


1 chlorlclTacycAmo 



Pfieudomonas aeruginosa 

1 Polymyxin B 

100 to 200 mg. 

I.M. 


1 f Polymyxin B 

50 mg. 

lAI. 


^Oxytetracycline or 

3gm.* 

Oral 


tetracycline 



Proteus vulgaris 

f Dihydrostrcptomycin 

2 gm. 

I.M. 


\Oxytctracyclino 

3 gm.* 

Oral 

Streptococcus pyogenes 
Micrococcus pyogenes 

Penicillin 

1 million \J. 

I.M. or I.V. 

Penicillin-sensitive 

Penicillin (aqueous or i 

1 to 2 million XJ. 

I.M. or I.V. 

j 

procaine) 



Tctracyclinc-sonsitivc 

Tetracycline, oxytetra- 

3 gm.* 

Oral 


cycline or chlortctra- 
cyolinc 



Hrythromycin-BOBsilivc 

Erythromycin 

1.2 gm.t 

1 Oral 


' I.V. doso 0.5 gm. ever}' 12 hours, 
t I.V. dose 200 mg. every 0 or 8 hours. 


in the treatment of this infection. The recommended dose is 100 to 200 mg. daily. 
This amount should be given in isotonic sodium chloride solution by the intra¬ 
muscular route in divided doses four times daily. In other words, 25 to 50 mg. is 
administered every 6 hours. Severe pain at the site of injection is a troublesome 
side reaction. However, the most serious toxic reaction is the occurrence of 
paresthesia and cerebellar ataxia. For this reason the course of therapy should be 
of short duration. 

The recent studies of Bunn and his associates* are welcomed by those interested 
in the treatment of bacteremia owing to Pseudomonas aeruginosa. These investi¬ 
gators have shown that there is a synergistic effect of polymyxin B and oxytetra- 
cycline, as well as tetracycline, upon the growth of Pseudomonas aeruginosa. 
They report sterilization of the urinary tract with a dose regimen of 25 mg. of 
polymyxin B given by the intramuscular route once daily, combined with 2 gm. 
of either oxytetraoycline or tetracycline given by the oral route. The reduced 
dose of polymyxin B required by this regimen makes it possible to treat this 
infection with amounts of polymyxin well below the neurotoxic level. 

Therefore, this combination of antibiotics would appear at the moment to be 
the method of choice in the treatment of bacteremia due to Pseudomonas aerugi¬ 
nosa which arises as a result of infection in the urinary tract. I would be inclined 
to recommend the use of 25 mg. of polymyxin B by the intramuscular route 
rivice daily and 3 gm. of oxytetracycline or tetracycline by the oral route daily. 
See table 1. 


Bunn, Paul, Cananle, Leonard and Osborne, Winifred: Synergistic effect of poivinv.vin 
B and oxj'fetraoyeime or tetracj-cline upon growth of Pseudomonas aeruginosa. Read at 
mtty-|ixth annual meeting of American Society for Clinical Investigation, Atlantic City 
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Streptococcic bacteremia. Bacteremia due to Streptococcus pyogenes, as well as 
baeteremia due to anaerobic or microaerophilic strains of streptococci, presents 
no great problem to the clinician. The method of choice in the treatment of 
bacteremia owing to these organisms is the daily administration of 1 million 
units of penicillin by either the intramuscular or the intravenous route. See 
table 1. The only indication for the use of the newer antibiotics in the treatment 
of streptococcic bacteremia is when the patient is known to be allergic to peni¬ 
cillin. 

Staphylococcic bacteremia. The successful treatment of bacteremia caused by 
j\'Iicrococcus pyogenes is dependent upon the precise knowledge of the sensitivity 
of the organism to the available antibiotics. The results of treatment are likely to 
be disappoining if the clinician does not have available adequate bacteriologic 
facilities. When penicillin first was available, the management of staphylococcic 
bacteremia arising from the urinary tract was a simple matter. Nearly 80 per cent 
of patients with staphylococcic bacteremia responded to the adrairustration of 
adequate doses of penicillin. The emergence of penicillin-resistant strains of 
staphylococci led to the use of chlortetracycline and oxytetracycline, which in 
the beginning also was followed by gratifying results. However, today approxi¬ 
mately one-half of the strains of Micrococcus pyogenes isolated arc found to be 
resistant to both of the cyclines. Fortunately, most of the organisms are sensitive 
to erythromycin, and at the moment this is the antibiotic of choice in the treat¬ 
ment of these patients. 

If the organism is found to be sensitive to penicillin, the patient should receive 
1 to 2 million units of procaine penicillin by the intramuscular route or 1 to 2 
million units of aqueous penicillin by the intravenous drip method daily. If the 
organism is found to be resistant to penicillin but sensitive to one of the cj’^clines, 
the patient should receive 750 mg. of either oxytetracycline or chlortetracycline 
every 6 hours by the oral route. If the patient is unable to tolerate the C 5 '’clines by 
mouth, he should receive 0.5 gm. by the intravenous route every 12 hours. If the 
organism is resistant to both penicillin and the cyclines but sensitive to er 3 '^thro- 
mycin, the patient should receive the latter antibiotic in full therapeutic doses. 
The recommended dose of erythromycin is 300 mg. by the oral route every 6 
hours. The recommended dose of erythromycin for intravenous administration 
is 200 mg. every 8 hours. At times it may be desirable to combine full therapeutic 
doses of erythromycin and full therapeutic doses of penicillin in the treatment of 
these patients. However, it is not recommended that either penicillin or erythro¬ 
mycin be combined with any of the cyclines. See table 1. 

In the treatment of staphylococcic bacteremia it is exceedinglj'- important to 
continue therapy until three or more successive blood cultures have been negative 
and the patient has remained afebrile for 72 to 9G hours. 

BACTERIAL ENDOCARDITIS 

Experience clearly indicates that there are three types of endocarditis which 
may arise as a result of infection of the urinary tract: endocarditis due to invasion 
of the heart valve bj'^ Neisseria gonorrhoeae, endocarditis due to Micrococcus 
pyogenes, and endocarditis (subacute) due to invasion of a previously damaged 
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heart valve by Streptococcus faccalis. These three types of endocarditis are of 
considerable interest to the urologist, and the management of each type will be 
discussed separately. 

Endocarditis due to Neisseria gonorrhocae. —^At the present time this type of 
endocarditis is rare. Early treatment of Neisserian infections using adequate 
doses of penicillin or any of the other effective antibiotics has virtually eliminated 
this disease. It is highly probable that its occurrence will be relegated to the 
annals of medical history. 

Staphylococcic endocarditis. —Staphylococcic endocarditis, to the urologist and 
his medical colleagues, is an e.\tremcly difficult and perplexing disease. Although 
its occurrence is not common, when it does occur, it is difficult to manage and its 
occurrence is of grave prognostic significance. It usually is the end result of 
staphylococcic bacteremia which on occasion follows transurethral surgery in a 
patient who harbors the organism. Micrococcus pyogenes in his urinary tract. 

I know of no other instance in which the success of antibiotic therapy is more 
dependent on the results of sensitivity tests than in this disease. Once the diagno¬ 
sis has been established, the only possible ehance of recovery depends upon 
intensive treatment using enormous doses of the antibiotic to which the organism 
has been found to be susceptible. If, by chance, the organism is sensitive to 
penicillin, I would recommend that at least 10 million units of aqueous penicillin 
be administered daily by the continuous intravenous drip method. See table 2. If 
the organism is penicillin-resistant, yet sensitive to one of the cycliues, then one 
of the latter antibiotics should be given in amounts of either 3 gm. per day by the 
oral route or 1 gm. per day by the intravenous route. If, by chance, the organism 
is sensitive only to erythromycin (as is likely to be the case at the present time), 
then this antibiotic is the one of choice. If the patient is able to take erythromycin 
by the oral route, the recommended initial dose is 400 mg., followed every 6 
hours by 300 mg., and this dose should be continued until recovery occurs. The 
recommended intravenous dose is 200 mg. every 6 or 8 hours. 

Streptococcus faccalis endocarditis. —Unlike staphylococcic endocarditis, this 
is a true example of subacute bacterial endocarditis, which occurs as a result of 
invasion of a previously damaged heart valve by the organism, Streptococcus 
faeoalis. Its successful treatment is quite different from the management of 
subacute bacterial endocarditis due to Streptococcus salivarius or Streptococcus 
mitis. It is a well established fact that the simultaneous administration of 1 to 
2 million units of penicillin and 2 gm. of dihydrostreptomycin per day for 2 weeks 
usually will be successful in the treatment of subacute bacterial endocarditis due 
to either Streptococcus salivarius or Streptococcus mitis. 

The successful treatment of subacute bacterial endocarditis due to Strepto¬ 
coccus faccalis is an entirely different matter. Subacute bacterial endocarditis due 
to Streptococcus faecalis is of considerable importance to the urologist, since most 
of the cases of subacute bacterial endocarditis due to this organism arise as a 
result of or follow surgical procedures on the urinaiy tract in patients who had 
valvular lesions of the heart at the time they were subjected to the urologic pro¬ 
cedure. 

The treatment of this disease may be divided into two parts; 1) therapy and 2) 
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Table 2. Bacterial endocarditis 


Organism 

Antibiotic 

Daily Dose 

Method of 
Administration 

Neisseria gonorrhoeae 

Penicillin 

1 million U. 

I.M. or I.V. 

Micrococcus pyogenes 




Penicillin-sensitive 

Penicillin 

10 million U. (min- 

I.V. 



imal) 


Tetracycline-sensitive 

Tetracj'cline 

3 gm. 

Oral 



1 gm. 

I.V. 

Erj'thromycin-sensitive 

Erythromj’'cin 

I 1.2 gm. 

Oral 



0.6 gm. 

I.V. 

Streptococcus faecalis 

f Penicillin 

5 to 10 million U. 

I.V. 


\Dihydrostrcptom 3 'cin 

2 gm.* 

I.M. 


* After 14th day reduce dose to 1 gm. daily. 


prophylaxis. Once the diagnosis has been estabhshed, the following method of 
treatment is recommended. The patient should receive 5 to 10 million units of 
penicillin per day, given by either the continuous intravenous drip or the intra¬ 
muscular method. This should be continued for at least 4 to 6 tveeks. During the 
first 2 weeks of therapy the patient should receive 1 gm. of dihydrostreptomycin 
by the intramuscular route twice daily. After 2 weeks the dose of streptomycin 
should be reduced to 0.5 gm. twice daily and continued for the stated period of 
4 to 6 weeks, during which time the patient is receiving intensive penicillin 
therapy. See table 2. It is further recommended that the patient receive small 
doses of penicillin for a number of weeks and even months after the course of com¬ 
bined penicillin and streptomycin therapy has been completed. 

For the administration of the large doses of penicillin which are usually re¬ 
quired in the treatment of this infection I prefer the continuous intravenous 
drip method. This method is best tolerated if the veins of the dorsal surface of the 
hand or arm are used. Continued use of the veins of the lower extremities may 
invite venous thrombosis vith its complications- I have never seen embolic 
phenomena or other serious difficulty from venous irritation in the upper ex¬ 
tremities. Polyethylene tubes placed in the veins have been extremely helpful 
in maintaining the continuous intravenous drip. Patients may receive penicillin 
through the same polyethylene tube for as long as two or more weeks. Thus the 
entire course of treatment may be completed without changing the intravenous 
needle more than two or three times. 

Heparin is not recommended in the treatment of bacterial endocarditis, but 
small amounts may be used to aid in the prevention of venous thrombosis at the 
site of injection. For this purpose 25 mg. of heparin sodium is added to each 
liter of solution employed. The daily dose of penicillin usually is administered in 
2 liters of solvent. One-half of the daily dose may be given in isotonic sodium 
chloride solution and the other half in glucose solution. The approximate rate of 
the drip is 20 drops per minute. 

The use of so-called blocking agents to enhance the effect of antibiotics is of 
some importance in the management of subacute bacterial endocarditis, but in my 
opinion the use of carinamide or probenecid (benemid) has not often been essen- 
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tial to successful therapy. If blocking agents are to be used, probenecid undoubt¬ 
edly is the one of choice at the present time. The recommended dose is 0.5 gm. 
administered four times daily by the oral route. Fortunately, probenecid does not 
inhibit e.xcretion of streptomycin and therefore can be administered with the 
penicillin-streptomjxin combined therapy method without fear of accumulating 
to.xio values of streptomycin in the blood, while at the same time increasing the 
serum levels of penicillin. 

If suitable antibiotic therapy is employed and if the dose and duration of treat¬ 
ment are adequate, from GO to 70 per cent of patients with subacute bacterial 
endocarditis should recover. When recovery occurs, the physician should remem¬ 
ber, however, that these patients have damaged heart valves. Their activity 
should be limited to some degree, commensurate with the extent of irreversible 
cardiac damage that has occurred. 

I know of no situation in which the prophylactic use of antibiotics is more jus¬ 
tified than in the prevention of subacute bacterial endocarditis due to Strepto¬ 
coccus faecalis following transurethral or other manipulative procedures in the 
urinary tract. This does not imply that antibiotics should be administered rou¬ 
tinely to every patient who is to undergo a urosurgical procedure. However, it 
does imply that no patient should be subjected to transurethral or other opera¬ 
tive procedures until he has undergone a careful physical examination to deter¬ 
mine the presence or absence of valvular lesions of the heart. If a heart murmur 
exists, the patient should receive 1 million units of penicillin and 1 gm. of dihy¬ 
drostreptomycin the day of and for several days following the surgical procedure. 
It is my conviction that this regimen will to a large degree prevent the develop¬ 
ment of subacute bacterial endocarditis due to Streptococcus faecalis in patients 
who have organic heart murmurs and who must undergo urosurgical procedures. 

LOCALIZED INFECTIONS 

Let US now consider the management of those infections of the urinary tract 
which may occur as a result of primary systemic infections. There are a number 
of infections of the urinary tract which occur as a part of an acute systemic in¬ 
fection and which are transient. These do not concern us at the moment. By a 
localized infection is meant an infection of the urinary tract which is more or less 
chronic and which localizes and remains in the urinary tract after the primary 
systemic infection has subsided. The two most important infections of this type 
are tuberculosis and brucellosis. 

Tuberculosis. The advances in chemotherapy have considerably altered the 
management, as well as the prognosis, of renal and genito-urinary tuberculosis. 
It was clearly evident that streptomycin was definitely suppressive. However, 
the introduction of combined therapy has improved the results in the treatment 
of this disease. It would appear that the method of choice in the treatment of 
tuberculosis in the urinary tract at the present time is a combination of strepto¬ 
mycin and isoniazid, or a combination of streptomycin and para-aminosalicylic 
acid, or a combination of all three of these agents used simultaneously. Combined 
therapy delays the emergence of resistant strains of Mycobacterium tuberculosis. 

For the first few days of treatment it has been my practice to administer strep- 
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Table 3. Localized infections 


Organism 

Therapeutic Agent 

Daily Dose 

Method of 
Administration 

Mycobacterium 


f Dihydrost replomycin 

1 gm.* 

lom 

tuberculosis 


Isoniazid 

150 to 200 mg. 




1 Para-aminosalicj’lic acid 

12 to IG gm. 



J 

Pyrazinamidc 


1 

1 


1 

^Isoniazid 

150 to 200 mg. 

Oral 

Brucella 

J 

Dihydrostreptomycin 

2 gm.J 

1 I.M. 

abortus 

1 

^Oxytetracycline or chlortctracyclinc 

3 gm. 

Oral 

suis 




melitensis 





* Either biweeklj’ or triweekly. 

J After 14th day reduce dose to 1 gm. daily. 


tomycin in amounts of 1 gm. daily by the intramuscular route. After tliis the 
patient receives 1 gm. of dihydrostreptomycin sulfate 3 days per week. At the 
same time he receives from 150 to 200 mg. of isoniazid daily by the oral route. If 
streptom 3 '’cin and isoniazid are combined with para-aminosalicylic acid, the 
patient receives the latter drug in amounts of 3 to 4 gm. three or four times daily 
by the oral route. See table 3. Most investigators agree that treatment should be 
continued for 12 to 18 months. 

The recent report of McDermott and his colleagues- on the influence of pyra- 
zinamide combined with isoniazid in the treatment of infections owing to Myco¬ 
bacterium tuberculosis in animals and man is indeed interesting. It would appear 
from their studies that this combination of chemotherapeutic agents more nearly 
approaches complete inliibition than any previously reported method. In spite 
of lack of evident toxicity in animals, they report some hepatotoxicit}'’ in humans 
using this combination. However, in certain desperate circumstances one might 
consider the use of this method in those cases which w'ere refractory to other 
accepted forms of treatment. 

Brucellosis. It is my conviction that localized brucellosis of the urinarj’’ tract 
is more common than is generally recognized. There are several reasons why the 
infection may not be recognized. First is the lack of suspicion on the part of the 
clinician of the possibility that the disease may exist. Second is the fact that, 
unless special techniques are employed for the bacteriologic study of the urine, 
the disease cannot be identified. Furthermore, chronic brucellosis of the urinary 
tract may closely mimic tuberculosis. If the clinical picture in the urinary tract 
suggests tuberculosis but the organism Mycobacterium tuberculosis cannot be 
identified, special bacteriologic studies for Brucella should be carried out. The 
routine methods of culture used for the identification of pyogenic organisms will 
not identify Brucella in the urine or tissues. The method of choice for culturing 
specimens for Brucella is the method of Castaneda or a modification of this 

2 McDermott, Walsh, Tompsett, Ralph, McCune, Robert, Ormond, Louise, Deuschle, 
Kurt and Muschenheim, Carl: The influence of pyrazinamide-isoniazid on M. tuberculosi 
in animals and man. Read at sixty-seventh annual meeting of Association of America 
Physicians, Atlantic City, New Jersey, May 4, 1954. 
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method. Renal brucellosis is an example of localized brucellosis. There is usually 
present a history of previous undulnnt fever, although the primary infection may 
not have been recognized. Agglutinations for Brucella are helpful but not en¬ 
tirely diagnostic. Furthermore, the agglutination titers probably will be in low 
dilutions; in fact, they may even be negative. It should be emphasized further 
that Brucella abortus, Bmcella suis, or Brucella melitensis can be isolated from 
the urine of patients suffering with this disease. Once the diagnosis has been es¬ 
tablished, treatment is available. 

In the past, various forms of treatment have been emplo 3 ’ed in the management 
of brucellosis. Sulfonamides were found to be suppressive. Likewise, streptomy¬ 
cin had some suppressive effect on the course of the disease. Some improvement 
in results occurred using combinations of strcptomjxin and sulfonamides. Some 
investigators have been enthusiastic about the value of chloramphenicol or 
aureomj’cin or terramj’cin used alone in the treatment of this infection. The 
clinical and bacteriologic relapse rates following anj’ of these forms of treatment 
have been high. 

To date the most effective method for the treatment of either acute or local¬ 
ized brucellosis is the combination of dihj'drostreptomycin and either chlortetra- 
cyoline or oxytetracyoline, as has been previously reported by Barber and me.’ 
It should be emphasized that this method of treatment involves the simultaneous 
use of the two antibiotics and not a course of terramj’cin or aureomycin followed 
by a course of dihydrostreptomj'cin. The following plan of treatment is recom¬ 
mended for localized brucellosis of the urinary tract. The patient receives 1 gm. 
of dihydrostreptomyoin sulfate morning and evening for 12 to 14 days. At that 
time the dose is reduced to 0.5 gm. twice daily and continued for 4 to 0 weeks. 
Simultaneously the patient receives by the oral route 750 mg. of either chlortet- 
racycline or oxytetracyoline every 6 hours. See table 3. This is continued for the 
same period of time that the patient receives streptomycin. 

The reason for reducing the dose of streptomycin at the end of 2 weeks is simply 
a matter of avoiding neurotoxicitj’. If there is no impairment of renal function, 
there is no danger of toxicity from the doses recommended. If there is impairment 
of renal function, then the dose of streptomycin is reduced to one-half. To follow 
the response to treatment it is recommended that biweekly cultures of the urine 
for Brucella be made. 

SUMMAIiV 

The successful treatment of infections of the blood stream and heart which 
result from infections originating in the urinary tract is dependent upon 1) early 
recognition of the disease, 2) precise knowledge of the sensitivity of the organism 
to the chemotherapeutic agent, and 3) adequate treatment continued over a 
sufficient period of time to eliminate the organism from the blood stream.^ Like¬ 
wise, the removal of foci is equally important. Bacteremia due to organisms of 
the ooliform group responds best to treatment with combined therapy consisting 
of the simultaneous use of dihydrostreptomycin and one of the tetracyclines. A 

’ HerrelL 3V. E. and Barber, T. E.: Treatment of brucellosis with aureomycin or terra- 
myem combined with dihydtostreptomycin. Postgrad. Med., 11: 476-486,1952. 
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combination of streptomycin and tetracycline may prove to be equally effective. 
Bacteremia caused b}’' Pseudomonas aeruginosa should be treated with poly- 
m 3 odn B (aerosporin) or a combination consisting of the simultaneous adminis¬ 
tration of small doses of polymjcdn B and full therapeutic doses of either oxy- 
tetracycKne or tetracycline given by the oral or intravenous route. Bacteremia 
due to Streptococcus p 3 'ogenes can be effectivel}’- treated using full doses of peni- 
cilhn given by either the intramuscular or intravenous method. Staphylococcal 
bacteremia due to penicillin-resistant strains of Micrococcus pj'ogenes Mil re¬ 
spond to intensive therapy with tetrae\’’cline, oxytetracycUne or chlortetrac 3 'cline. 
In those instances where the organism is penicillin- and tetrac 3 ’'cline-resistant, 
the method of choice at the present time is intensive treatment Mth either oral 
or intraveous er 3 ’’thromycin. 

Endocarditis which arises as a result of primary infection in the urinary tract 
requires much more intensive and prolonged treatment than bacteremia. Methods 
for treating these infections have been outlined. No patient Mth demonstrable 
evidence of valvular heart disease should undergo a urosurgical procedure with¬ 
out the benefit of proph 3 dactic antibiotic therap 3 '. 

The two most important t3T3es of localizing infection of the urinary tract con¬ 
sist of tuberculosis and brucellosis. The method of choice in the treatment of 
infections of the urinar 3 ’- tract due to M 3 'Cobacterium tuberculosis consists of the 
prolonged use of combined therapy which employs streptom 3 ’’cin and isoniazid, 
or streptomycin, isoniazid and para-aminosalic 3 dic acid. Under certain conditions 
the use of a combination of p 3 Tazinamide and isoniazid may be justified. 

Brucellosis of the urinary tract is often unrecognized, but methods for its diag¬ 
nosis and treatment are available. The most effective method of treatment for 
brucellosis of the urinary tract consists of the simultaneous administration of 
streptomycin with oxytetracycline or the simultaneous administration of strep¬ 
tomycin with chlortetracychne. Treatment should be intensive and prolonged. 
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■URINARY TRACT INFECTIONS: EXPERIENCE 
WITH ELKOSIN* 

CHARLES A. SPEAS PHILIPS ano FREDERICK A. LLOYD 
From the Veterans Administration Hospital, Hines, III. 

This paper is presented to 1) review the pertinent facts relating to urinary 
tract infection, 2) to report on the use of dkosin during the past year in the 
Department of IJrology at 'Veterans Administration Hospital, Hines, Illinois, 
and 3) to report the results obtained in 23 cases of uncomplicated urinary tract 
infections treated with elkosin. 

Urinary tract infections arc a basic problem in Urology and frequently con¬ 
front almost every practicioner of medicine. Few urological problems can be 
solved expeditiously without recognition and proper treatment of any existing 
urinary tract infection. Fully 75 per cent of urological cases are complicated by 
infection in the urinary tract during the course of treatment. 

PniNCIPLES OP DIAGNOSIS 

Symptoms alone are not sufficient to make a diagnosis of urinary tract in¬ 
fection; the presence of bacteria or leukoesrtes in the urine is necessary to es¬ 
tablish the diagnosis. Symptoms in the female may be due to nonpurulent 
chronic urethritis, or in the male to nonspecific prostatitis or posterior urethritis. 

In acute infections, identification of the organism should be accomplished. 

In chronic or recurring infections, the urinary tract must be investigated when 
the history or physical examination suggests complicating pathological changes 
such as involvement of the upper urinary tract, calculi, pyelonephritis, flank 
masses, urinary obstruction, congenital anomalies, or prostatio enlargement. 
A work-up of the patient should include excretory urography, cystoscopy when 
the acute infection has subsided, evaluation of renal function, and retrograde 
pyelography, if indicated. 

Patients with severe infections should be hospitalized for diagnosis and treat¬ 
ment when there is marked pyrexia, pain, dehydration, vomiting, and need for 
supportive therapy. 

METHODS OF DIAGNOSIS 

Urinalysis. Careful examination of the urine will give valuable information 
in the diagnosis and treatment of urinary tract infections. Urine should be 
examined for color, pH, albumin, sugar, and for microscopic elements. 

Cloudy urine does not always indicate infection, since crystals in the urine 
may produce cloudiness. Most commonly, these crystals are phosphates, oxalates, 
and carbonates, and are found in alkaline urine. Acidification of the urine with 
5 per cent acetic acid will usually cause the crystals to dissolve. 

PiAlished the perimssion of the Chief Medical Director, Department of Medicine 
and burgery, veterans Administration, who assumes no responsibility for the opinion 
expressed or the conclusions drawn by the authors. 

. ■ ■■ 30,1954. 

. ,6 Dimethyl-4-pyriniidyl)-siilfanilamide. The drug used 
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Certain organisms, notably of the Proteus group, will split urea molecules, 
giving ammonia and an alkaline urine. The presence of an alkaline urine with 
many pus cells should lead one to suspect a urea-splitting organism, and this 
is most commonly Proteus vulgaris. 

Albumin is present in many urinary tract infections due to tissue breakdown 
and pus cells. If albumin is present and no pus cells are found, the possibility 
of organic or parenchj'-mal kidney disease should be investigated. 

The presence of sugar and the absence of pyogenic organisms in the urine 
should lead one to think of a Monilia infection, particularl 3 '’in women who com¬ 
plain of pinritis. 

The finding of bacteria or pus cells mieroscopically in the urine justifies the 
diagnosis of urinar}’- traet infection, although the presence of one or two white 
cells or an occasional red cell in the uncentrifuged urine may be considered nor¬ 
mal. Over one or two white cells in the uncentrifuged or over eight or ten white 
cells per high power field from the centrifuged specimen should be considered 
pathological. Bacteria are best observed for shape vnth a gram stain. 

Gram stain. 'Whei culture is not available, a Gram stain made from the urine 
dried on a slide over a flame is recommended by some to classify the organisms 
for therapeutic purposes. Shaw has grouped the organisms in categories dis¬ 
tinguishable bj'^ the Gram stain on the justification that organisms in each 
group are generally sensitive to the same antibiotics. The four groups are: Gram 
negative bacilli, streptococci, staphjdococci, and streptococcus faecalis. 

Culture. The only method for determining the etiological organism in urinary 
tract infection is a urine culture. This should be taken on the first office visit 
before the patient is given any antibiotic therapy. 

Proper collection of the urine for culture is essential to avoid contamination. 
Prompt inoculation of bacteriological plates should be done; if this is not 
possible, the urine should be refrigerated. 

In the male patient, a voided specimen is satisfactorj’- for culture. The foreskin 
should be retracted and the meatus cleansed thoroughl}" vdth alcohol or green 
soap and water. Approximately 100 cc of urine should be discarded, follomng 
which a specimen of 50 to 100 cc should be collected in a sterile bottle. The 
culture bottle should be covered with a sterile cover and labeled accurately 
with the name and date. 

The female patient should be draped lying with the knees elevated and apart. 
Under good light, the urethral meatus should be cleaned thoroughly of vaginal 
secretion with tincture of green soap and water. A sterile catheter should be 
passed and the first few cubic centimeters of urine discarded. Urine should be 
collected in a sterile bottle with a sterile cover and accurately labeled with 
name and date. 

Sensitivity studies. Recently small discs of most antibiotics have becoine 
available with which the relative sensitivity of an organism to a given antibiotic 
can be determined. This enables the physician to select the antibiotic to which 
the organism is most sensitive. 

In general, organisms of a group will be most sensitive to one antibiotic. 
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Following treatment, an organism frequently develops a resistance to the anti¬ 
biotic used as may be demonstrated by repetition of the sensitivity tests. 

Sensitivity studies with the sulfas arc inaccurate. Individual variation in the 
percentage of acetylation and rate of excretion distort in vivo and in vilro correla¬ 
tion. 

nACTERIOLOQY 

Many large series of cultures have been reported in the literature and the 
colon bacilli are always the most common offenders. Herrold reports the colon 
bacilli to be the causative organisms in 90 per cent of urinary tract infections. 
Flint reports E. coli recovered in 41 per cent of his cases. The organisms com¬ 
monly cultured from the urinary tract are listed in the table below and are 
classified according to their gram stain. 

Gram Negalite 

Escherichia coli 
Aerobacter norogoncs 
Proteus vulgaris 

Pseudomonas aeruginosa (Bacillus pyocj-nneus) 

Alcaligencs faccalis 
Paracolon bacillus 

Gram Positive 

Streptococcus faecalis 

Streptococcus (bemolytio and nonhemolytic, alpha, beta, and gamma, 
StaphlocQccus (albus and aureus) 

These are listed in appro.ximate order of frequency of recovery, except that 
Streptococcus faecalis should be near the top. 

Fortunately, the most common offender, E. coli, is one of the most responsive 
to therapy. The Proteus and Pseudomonas groups of organisms are the most 
difficult to eradicate from the urinary tract. 

PRINCIPLES OF THERAPY 

There are two basic principles necessary for proper treatment of any urinary 
tract infection. First, the organism must be identified and treated with an 
appropriate antibiotic to which the patient is not allergic. Second, any under¬ 
lying pathological processes in the urinary tract producing obstruction and 
stasis of urine must be eliminated before permanent cure can be obtained. 

On the first visit, a culture of the urine should be obtained and the patient 
placed on a relatively innocuous, inexpensive, and wide range antibiotic such 
as one of the sulfas. The sulfas are effective against most of the common urinary 
tract organisms. 

If the organism is not sensitive to sulfa, the antibiotic should be changed to 
an appropriate one. Selection of the proper drug should be based on identification 
and sensitivity of the organism. If sensitivity tests are not available, the best 
drug for the organism cultured should be selected according to table 1, which 
summarizes the drug of choice from the medical literature on the subject. 

Treatment should continue for a minimum of seven to ten days, and longer 
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Table 1. Common urinary tract organisms and drugs of choice for each 


Organism 

Drugs of Choice Listed as First (1), Second (2), and Third (3) Choice 

Escherichia coli 

1. Elkosin or gantrisin 


2. Aureomycin, terramycin, Chloromycetin 


3. Mandelamino 

Aerobacter aerogenes 

1. Aureomycin, terramycin, or chlorom 3 'cetin 

Proteus vulgaris 

1. Euradantin* 


2. Chloromycetin, elkosin or gantrisin 

Pseudomonas aeruginosa 

1. Tcrramj'cin 


2. Stroptomj'cin or polymixin* 

Alcaligenes faecalis 

1. Terramycin, aureomjxin 

Paracolon bacillus 

1. Aureomj'cin, tcrramj’cin 

Streptococcus faecalis 

1. Mandelamine 


2. Terramj’cin, aureomj’cin 

Streptococcus 

1. Penicillin plus elkosin or gantrisin 


2. Aureomj’cin, terramycin, crj’thromj'cin in penicillin 


resistant cases 

Staphylococcus 

1. Penicillin plus elkosin or gantrisin 


2. Aureomj’cin, erj’thromj’cin in penicillin resistant 

1 

cases 


* Relatively new, but shows some promise; observe precautions for toxicity. 


for the more resistant organisms. If the infection recurs or persists, the patient 
must be investigated to determine the cause of recurrence or chronicity. 

Diabetes, if present, must be brought under control. Fluids should be given 
freely in cases with good kidney function. Alkalinization or acidification is not 
of proven value except for Proteus infections, in which an attempt should be 
made to acidify the urine. Orally administered agents such as pyridium and 
serenium which are excreted in the urine and produce topical anesthesia may 
give the patient prompt relief from urgency and frequency. 

Therapeutic failures are relatively common and justify further investigation. 
Failure to remedy the underlying process can lead only to recurrent infection. 
Nesbit states that stasis of urine is the most common obstacle to the cure of 
urinary tract infection. Other causes for failure are malignant disease, the pres¬ 
ence of calculi, repeated instrumentation, the use of indwelling drainage tubes, 
the presence of tuberculosis, inadequate dosage of the antibacterial agent, or a 
resistance of the organism to the antibiotic used. 

Many cases clear rapidly but relapse despite a continuance of the therapy 
when an organism grows which previously was not present. These organisms 
which develop are usually ones which are not sensitive to the antibacteria 
agent being used. In such cases another agent should be chosen. 
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Some urologists prefer to administer combinations of drugs simultaneously. 
Others prefer to use one drug at a time to maintain a reserve of anti-bacterial 
agents for use if resistance in the organism or allergy in the patient develops. 

ELK03IN 

This study was undertaken to further evaluate the antibacterial activity of 
elkosin in the therapeutic and prophylactic treatment of urinary tract infections, 
and to note thb presence of any untoward reactions. 

Elkosin possesses attributes which are desirable for antibiotics used in the 
treatment of urinary tract infections: ease of administration, low cost, high 
percentage of excretion in the urine, high solubility, low acetylation, and low 
toxicity. 

Elkosin is a sulfanilamide derivative which is exceptionally soluble. It has a 
solubility in urine in the free state of 362 mg. per cent at pH 5.5 and 600 mg. 
per cent at pH 6.5. This is more soluble than gantrisin which will dissolve 60 
mg. per cent at pH 5.4 and 327 mg. per cent at pH 6.14. Both elkosin and 
gantrisin are considerably more soluble than sulfadiazine, sulfamerazine, and 
sulfathiazole. Sulfadiazine has a solubility of only 12.9 mg. per cent at pH 6.2; 
its solubility rises rapidly to levels comparable to gantrisin and elkosin only at 
about pH 7.5. The aoetylatcd form is less soluble than the free for both elko- 
sin and gantrisin, whereas with sulfadizine, the reverse is true. 

The hi^ solubility of elkosin makes the possibility of crystallization in the 
kidney highly improbable even with a decreased urinary output. 

All of the sulfa drugs are acetylated to some degree by the body and are 
excreted in the urine in the free and acetylated forms. The acetylated form has 
little or no antibacterial activity. 

Previous studies have shown elkosin is excreted in the urine an average of 87 
per cent in the free form and 13 per cent in the acetylated form. Gantrisin is 
excreted an average of 70 per cent in the free form and 30 per cent in the acety¬ 
lated form. Sulfadiazine is acetylated in a greater percentage than either elkosin 
or gantrisin. 

Elkosin and gantrisin have approximately equally rapid rates of absorption 
from the intestinal tract, equal blood levels, and appro.ximately equal (90 per 
cent) excretion in the urine after 48 hours. 

Toxic and untoward reactions are very few. One fatal case of agranulocytosis 
has been reported by lacobaeus. 

Elkosin has been used in Europe for over 10 years. lacobaeus and Gsell have 
reported favorable results with elkosin in the treatment of infections. Commons 
and Wire reported the results of 56 patients treated with elkosin in which the 
elkosin was found to be a safe and effective antibacterial agent in urinary tract 
infections. Herrold suggests the use of elkosin or gantrisin where sulfonamide 
derivatives are indicated in urinary tract infections. 

EXPERIENCE WITH ELKOSIN 

Elkosin has been used extensively for one year in the Department of Urology 
at Hines. Many patients with indwelling drainage systems and those receiving 
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repeated instrumentation have received elkosin prophylactically. Patients have 
been treated preoperatively by elkosin. Postoperatively, elkosin has been 
combined with penicillin, aureomycin, terramycin, or Chloromycetin. One 
case of transurethral resection was treated by elkosin alone (with near disaster). 
Urinary tract infections, simple and complicated by obstruction, have been 
treated with elkosin. When organisms did not or could not be expected to re¬ 
spond to sulfa therapy, an additional antibiotic was used. 

All patients were treated with one gram of elkosin given orally four times a 
day. No parenteral elkosin was used, although elkosin is reported to be well 
tolerated intramuscularlj’^ or intravenously. 

An estimated 300 or more patients have been treated with elkosin. The results 
of prophylactic use were considered satisfactory except for two failures. 

In the one patient treated with elkosin alone following a transurethral resec¬ 
tion severe periprostatitis and bilateral pyelonephritis developed. Urine culture 
showed Proteus ^nilgaris. 

Another patient, on elkosin prophylactically, with an indwelling catheter for 
strictures also had a severe urinary tract infection from which Proteus vulgaris 
was cultured. 

From the many urinary tract infections treated with elkosin, all cases vuthout 
evidence of obstruction were selected for detailed studjL There were 23 cases 
in this category. 

One week was considered a course of treatment. The patient was evaluated 
as to symptoms, the urine examined microscopically, and recultured at the end 
of each course of treatment. If the urine was not sterile at the end of three weeks, 
the treatment was discontinued and declared a bacteriological failure. 

The organisms cultured, their frequency of occurrence, alone and with other 
organisms, and the results of therapy are presented in table 2. 

Subjectively, 21 patients were relieved or had less symptoms whereas two were 
unimproved. One of these was due to B. proteus, and the other to Strepto¬ 
coccus faecalis. 

The results wth E. coli were constantly good and all eight cases promptly 
became bacteriologically negative. 


Table 2. Results in 23 cases of urinary tract infection treated with elkosin 



Occurrence 

Clinical 

Evaluation 

Bacteriological Evaluation 

Organism 

Alone 

With 

Other 

organ¬ 

ism 

i 

Im¬ 

proved 

Unim¬ 

proved 

Urine 

sterile 

Failure 

Occurrence 
following 
therapy for 
another 
organism 

Escherichia coli. 

5 

3 

8 

■I 

8 

0 

0 

Strep, faecalis. 


1 

5 

H 


2 

6 

Pseudomonas. 


3 
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1 

1 

B. proteus. 


2 

3 
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1 

1 

fftftoalis. 
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3 
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Aernhncter aerogenes. 


0 
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Of six cases in which Streptococcus fnecalis was cultured originally, four be¬ 
came bacteriologically negative. However, Streptococcus faeoalis was cultured 
five times in other cases following one or more weeks of clkosin therapy. These 
latter cases should be considered as failures of elkosin to control this organism. 

Three out of four urinary tracts from which B. proteus and Pseudomonas 
organisms were cultured were rendered sterile. Each of these organisms, how¬ 
ever, was cultured following a course of therapy for a different organism. 

Alcaligencs faecalis was found four times after elkosin therapy, once as a 
persistent culture and three times as an organism not present at the start of 
therapy. Two Alcaligenes cultures were rendered sterile. 

Of two cases with Aerobacter aerogcncs, both were improved clinically and 
one culture became negative. 

One culture each of staphylococcus and streptococcus was rendered sterile 
following elkosin therapy. Single cases are an inadequate basis for a conclusion. 

For the first three months of the study, blood counts were made weekly on all 
patients treated with elkosin. No cases of leukopenia or agranulocytosis were 
noted. 

No patients had nausea, vomiting, diarrhea or skin rashes. 

Two patients with indwelling ureteral catheters and treated with elkosin for 
several months had fever without evidence of infection. Fever disappeared in 
each following discontinuation of the drug. 

The urines of 23 patients studied for urinary tract infection were carefully 
examined for sulfa crystals and none were found. 


CONCtUSIONS 

Twenty-one of twenty-three patients with urinary tract infection treated with 
elkosin were clinically improved. 

Elkosin was 100 per cent effective in eliminating E. coli organisms from the 
urinary tract of individuals with uncomplicated urinary tract infection. 

Elkosin is considered ineffective in infections of the urinary tract due to 
Streptococcus faecalis. 

Elkosin has proved a safe drug and has a very low incidence of untoward 
reactions. 

SUMMARY 

The basic facts and concepts pertaining to urinary tract infections have been 
dwcussed. A brief review has been made of the experience with elkosin during 
the pMt year, and the results obtained in 23 cases of uncomplicated urinary 
tract infections have been presented. 
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A TECHNIQUE TOR RETRORECTAL GAS INSUEFL VTION 
I.rONAUD HILL, II! ‘VM’ JAMLS I, LLIASOPH 
rrom the Uralocitcal Sen tcc, the Mount Sinai Hospital, Xcia I orK, K 3 

The loontgon demonstiation of reliopentoncal masses and stuuturcs has long 
been known to be facilitated by the inliodiiction of gas into the letioperitoneal 
aroolai tissue This was fust discoacred atndciitallv bv Caiclli in 1921, when he 
found that larboii dioxide intioduted into the lonal fascia outlined the kidney, 
kidney lapsulc, and adienal Caielh and his co-woikei, Soidolh, eomened of the 
technique of letropeiitoneal gas insutllatioii when thej discoveicd a penienal 
emphjscma, with good Msuahyation of the kidnois, in a patient on whom they 
were peifoiming a piicumoperitoiitum Then miginal technique was dangeious 
and evcntuallj was piactitod only m exceptional cases because of the risks in¬ 
voked As oiiginally perfoimtd chmcalk, the procedure consisted m the injection 
of gas, bj a laiiety of means, into the perirenal tissue beneath Gerota’s fascia 
through a long lumbar needle This technique w as i ailed i oti o-pnoumoperitoneum 
bj European imestigatois, but the tcim extrapcrifoncal pneumography appeals 
to bo preferable since it indicates a diagnostic pioccdure, and oigans such as the 
liver and spleen, which arc not letiopcritoneal, may bo examined by this means 
B> and large the procedure was followed bj satisfactoiv loentgon lesults 
Numeious drawbacks weie quickly noted, however, some m the nature of mcon- 
vomentc, others in the icalm of the franklj dangeious Fust of all, a high degree 
of technique was nccessaiy with rcgaid to piopoi placement of the needle Gas 
injected too deeply occasionally icsultcd in a pnoumopyelogram, an interesting 
but infrequently rewarding study Gas injected too superficially moiely dissected 
the parietal fascia or musculai laycis of the body Seiious complications weie 
almost always the consequence of intiaxasculai injection of gas, with fatal air 
embolism being not infrequentlj' repoi ted Aspiiating the needle prioi to injeetion 
cannot guarantee safety against this comjihcation as thm-w ailed veins collapse 
when suction is applied and blood fails to appear in the aspiiatmg srringe, even 
though the needle tip lies within the vessel, and, of couisc, will inject satisfac- 
tonlj Theie are icports of accidents due to injection of gas into the lenal rein 
and aiteiy oi their tiibutaries, the aoita and theinfeiioi vena cava, the intestine, 
particulaily the duodenum and splenic flexure, and the cisterna chyh With the 
employment of reasonable asepsis retroperitoneal infections ha\ e not constituted 
a significant hazaid Accurate positioning of the needle becomes ineieasingly 
difficult with obesity, a particularly important disadvantage since a large pro¬ 
portion of patients who are candidates foi the pioceduie are obese cndociine 
pi oblems 

Evidencing the difficulties and hazards imposed by this technique, w Inch w as 
populaii/ed in this countij' bj' Cahill in 1935, aie the remarks of Barqufn This 
author leported in 1917, that he always does peiireiial air insufflations m the 
operating room and nevei in the x-iay department or office His leasons foi this 
Accepted for publication Maj 11, 1954 
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are as follows: The position that is required is not easily obtained except on the 
operating table with a Pillet support. In addition, he desired to have o.xygen, the 
resuscitating machine, and central and peripheral stimulants available in the 
event of accident, lie further feels that the procedure must be carried out under 
aseptic conditions of a degree which cannot be secured outside of the operating 
room. 

As utilized by Cahill, who reported a modification of the original technique, air 
was injected bj- means of a hand S 3 Tinge directlj' into the perirenal space. Once 
injected the air was manipulated bj' hand. lie found that slow fascial plane in¬ 
filtration would take place and x-ra.vs taken 12, IS, 24, or 36 hours later would 
bring out the organs and fascial planes verj' clearl}', cspeciallj' around the 
adrenals. No ill effects were reported from the procedure using 200-250 cc of air 
depending on the size of the patient. iMencher increased the volume of gas used 
to 550 cc for a unilateral examination but felt the danger of gas embolus to be 
sufficienth' great to warrant the slower injection of gas In- the use of a gravity 
drip gas displacement method. 

The development of the retrorectal, prc.sacral, or paracoccj'gcal site for gas 
insufflation b}' Ruiz Rivas in 1950, has eliminated manj’’ of the undesirable fea¬ 
tures of perirenal insufllation. The case and safety of utilizing this route for gas 
introduction into the retroperitoneal tis.sucs to produce a dilTuse and extensive 
emphj'sema have been amplj'^ demonstrated bj'its application in several thousand 
cases with an extremelj’ low incidence of accidents and failures. Coupled with the 
simultaneous use of intravenous or retrograde p\'elograph\' and laminography, 
this procedure has provided spatial localization of retroperitoneal masses hereto¬ 
fore not obtainable. The organs which maj* be studied bv this technique ma\' in¬ 
clude the uterus, adnexa, kidnej's, bladder, adrenals, liver and spleen. The 
structures of the mediastinum and neck ma 3 ' be outlined if large quantities of gas 
are used. In the urological field, failure of gas to dissect around a kidne 3 ' has been 
found to be a sign of extrarenal extension of a malignant neoplasm or of peri¬ 
nephritis. UnsiLspected nonfunctioning halves of double kidne 3 ’s have been 
demonstrated b 3 ' retroperitoneal air contrast. Peripheral renal masses which fail 
to deform the collecting S 3 "Stcm as vi.sualized in p 3 'elograms and which produce 
no discernible bulge on the convex renal .surface on conventional films have been 
identified b 3 ’’ this method. Lateralization of suspected adrenal tumors has been 
accomplished with a single examination. Diagnostic statements concerning ad¬ 
renal h 3 'pertroph 3 % h 3 'perpla.sia, or atroph 3 ’' cannot be made on the basis of this 
method in our hands. 

We have devised a simple modification of the technique of retrorectal in.suffla- 
tion which has resulted in marked increase in ease of performance, shortening of 
the time required for injection, and increased comfort for both the patient and the 
operator. 

JIETHOD 

We have utilized a hand s 3 Tinge for the introduction of the gas in more than 
100 cases without noting an 3 ’- embolic phenomena or other accidents. No atten¬ 
tion is given to the pressure used. Cahill, performing perirenal insufflation, re- 
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ported no necidents utilizing a hand syringe in a similar fashion. The avascularity 
of the region as well as allowing some time to elapse between the placement of the 
needle and beginning injection has doubtlc.ss eontributed to the absence of acci¬ 
dents. Oxygen is used as the medium for contrast. Its absorption rate lies between 
that of carbon dioxide and air and permits time for diffusion through the extra- 
peritoneal tissues. It has a rclativel 3 ’ limited tendenej’’ to cause serious embolism 
should a vascular channel he entered. 



Fig. 1. injection unit completely assembled. /I, dct.ail of stopcock. Three female limbs 
to accommodate pressure lock connections. 

After suitable skin preparation of the peri-anal area, the administration of a 
cleansing enema or suitable cathartic, and a mild sedative, the patient is placed 
in the knee-chest position in bed or on an examining or x-ray table. The peri-anal 
skin and sacrococcygeal area are painted with an antiseptic solution and draped 
with sterile towels. The index finger of one hand is gently inserted into the rectum 
and the position of the coccyx accurately determined. Immediately lateral to the 
inferiormost coccygeal segment a skin wheal is raised with procaine and local 
anesthesia is then carried deeply in front of the coccyx. Palpation with the rectal 
finger guides the positioning of the infiltrating needle at all times. When an ^ 
thesia has been accomplished (usually not moie than 5 cc will be required) tl 
trating needle is withdrawn. For the injection of the gas an 18 or 20 gau '°th 
inch standard, short bevel, spinal needle, fitted rvith an obturator is used 
is introduced along the anesthetized tract until the tip is felt throii b tb ^ 
wall. To conform to the inclination of the rectum and sacrum th^ h i* 
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needle is depressed and the tip is advanced under constant digital guidance until 
it comes to lie in the midline opposite the lower segments of the sacrum. It will 
seldom be necessary to advance the needle more then two inches from the skin to 
accomplish this. The obturator is removed and the conventional tests are made to 
ascertain that the needle tip does not lie within a blood ve.ssel lumen. It is un¬ 
necessary to secure the needle in any way as it will not be moved if reasonable care 
is emptoj’’ed. 



Fig. 2. Tj-picnl exaiTi])lc of normal rctrorcclal oxygen insufilalion in conjunction with 
excretorj' urography (nco-io])ax). 

We use a standard pneumothorax gas mea.suring do\’ice filled with ox^'gen as 
the gas source. This is led to one limb of a .specially designed three-way stopcock, 
obtained through the courtesy of Mr. Jack Stein of Popper and Sons Inc., New 
York. The other limbs arc connected one to the needle and the other to a standard 
50 cc lock S 3 '’ringe. Hose end lock connections and pressure tubing are used 
throughout to prevent the connections from coming apart and to prevent gas 
leaks. A short length of pressure tubing is placed between the injecting S 5 Tinge 
and the needle to permit some degree of mobilit}’- during the injection (fig. !)■ 
This eliminates the hazard of moving the needle while manipulating the S 3 n-inge. 
Oxygen is drawn into the .S 3 ’’ringe and injected in 50 cc increments. We have 
found that considerable pressure is required for the first 100-200 cc, but that 
following this the tissue planes appear to open up and practical^'' no resistance is 
felt to further gas injection. As a furtlier precaution the rectal finger ma 3 '’ remain 
in place to detect the ballooning effect as gas is discharged into the tissues. 
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Depending on the size of the patient, we administer 1250-1750 tc for adults, 
taking about Tu e minutes to complete the injci tion /Utoi se\ eral hundred cubic 
centimeters ha\e heon introduced almost all patients e\pciienco mild, tiansitorj’ 
abdominal cramjis The patients are closclj obseivcd dining the period of injec¬ 
tion for ail} signs which could conceiaablj be iiiteipiefcd as e\ ideiice of emboliza¬ 
tion 

Following completion of the injection the needle is withdrawn and a small 
hiss of escaping gas is occnsionnlK heiid, but this is not significant If desired, 
a collodion dressing maj he applied to the punctilio site The patient is instructed 
to assume a sitting postuie foi fne to ten minutes to peimit distiihution of the 
gas, and then a scout film is taken of the abdomen to ilieck the cffcctn eness of 
the insufflation (fig 2) Since there is fice anitomiinl communication between 
the letiopeiitoneiim and the mcdiaslimim, some dcgiee of mediastinal emph}- 
sema will decelop in all patients This <an be demonstiated b\ a chest \ laj 
or the clinical finding of crepitus in the tissues of the neck While harmless, 
emphysema extending into the mbits is annojing to the patient and inchcatos 
o\ ermjection 


suMM 

A simple modification of the technique of ictioioctal an msufilation has been 
piesented The procedure is safe, cas}, and nicoiporates all the adi nntages of the 
retrorectal route of insufflation 
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THE USE OF A SHORT ACTING, MUSCLE RELAXiiNT DRUG 
(SUCCINYLCHOLINE CHLORIDE) IN DIAGNOSTIC 
UROGR 2 VPHY: A PRELIMINARY REPORT 

D. R. DICK, R. W. HERRMANN, CHARLES FERGUSON and C. L. HEBERT 

From the Ancslhcsioloritj and Vroloyn Departments, U. S. Piddie Health Service Hospital, 

Staten Island, A'. F. 

Accuracy of diagno.sis in Urologj' has been due cliicHy to urography which has 
progressed rapidlj'^ in technique since its inception in 190(3 Von Lichtenberg 
and Voelcker. Clear cut renal and ureteral x-ray visualizjition is po.ssible onlj’ 
when respiratoiy movements are stopped comjiletely. 'Phe production of apnea 
during topical or spinal anesthesia is voluntaiy so it offers no problem but during 
general anesthesia it is more complex. 

The use of thiopental (pentothal) or inhalation anesthesia for retrograde 
pyelograms is preferred freciuently by piitients as well as the attending urologist. 
The refinements of thiopental anesthesia Inn’e made it a safe, rapid, and inviting 
form of general anesthesia for urography if control of respiratoiy movement 
during the exposure of x-ray films can be obtained. Diaphragmatic movement, 
even if restricted, is often sufficient to blur pyelograms, though pressure is main¬ 
tained on the abdominal wall by constricting bands or devices. 

Three methods generally used for inducing apnea in the anesthetized patient 
are: large quantities of thiopental given rapidly, ciirarizing amounts of d-tubo- 
curarine or induced lyqjcrventilation with resultant apnea. Such procedures 
are not without some element, of risk and frequently result in a deepl}’’ curarized 
or ane.sthetizod patient at the conclusion of the ju’ocediire. An interesting com¬ 
plication is seen in figure 1 which shows the unexiiected distention of the stomach 
and duodenum inadvertentl}" produced while inducing apnea b}" the artificial 
hyperventilation method. 

Anectine* (succinylcholine chloride) is diacct 3 dcholine chloride, an “ultra¬ 
short-acting” muscle relaxant that has been found to be a safe and dependable 
drug for the production of apnea during general anesthesia. The rapid onset 
(20 to 40 seconds) of muscular relaxation and apnea following intravenous ad¬ 
ministration, coupled with brief duration of action (3 to 4 minutes) and the com¬ 
plete recovery without side effects, have made anectine invaluable t o the anes¬ 
thesiologist. Recognition of the value anectine maj^ have in pj’^elographj^ has 
prompted us to report a preliminarj’^ series of 25 pj^elograms in which thiopental 
aird nitrous oxide anesthesia was used for c^'stoscopj'-i'ctrograde p 3 'elograph 5 '. 
Apnea was produced b 3 '’ intravenous injection of anectine iir dosages ranging 
from 10 to 30 mg. (0.5-1.5 cc) following insertion of ui’etei'al catheters and in¬ 
stillation of 20 per cent iodop 3 U'acet (diodrast). Radiograms are made and when 
necessary respiration is assisted, using ox 3 ^gen b 3 '^ means of the face mask and 
manual compression of the breathirrg bag until spontaneous respiratiorr is rc- 

Accepted for publication October 13, 1053. . 

* The anectine used in this .study was supplied b.v courtesy of Burroughs, Wellcome w 
Co. (U. S. A.) Inc. 
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sumod. Repeated injections are made as required for subsequent exposuies Tlie 
dangers of cumulative overdosagos ate not frequently encountered due to the 
rapid hj'drolysis of the diug. 

To domonstiate grapliically and study more thoroughly the period of apnea 
and the sequences of events following ancctine administration, we have employed 
spirography for thirteen of the above pyelograms. Figure 2 illustrates the ade¬ 
quate period of apnea for x-ray exposure that followed the injection of 20 mg. 
of ancctine. We found periods of apnea 30 to 100 seconds in duration with an 
average of 78 seconds. Upon comparing critically the x-iays made by this method 
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and those taken when the patient is awake and able to co-opemte l:)j^ breath 
holding no significant dilTerence can be detected. 

A method of controlled respiration during general anesthesia to make .satisfac- 
toiy urograph}’- possible has been presented. Thirteen patients have been studied 
carefully b}’’ spirometric tracings and the same number of cases have been 
done by this method without .spiromctiy; in no instances did aii}'^ untoward 
incidence occur. It should be emphasized that equipment for positive pressure 
oxj’genation and emergency intubation .should be immediately available and 
that the anesthesiologist should be thoroughly familiar with sueh techniques 
whenever this drug is used. 
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INSULATING SHEETS DURING TRANSURETHRAL RESECTION 
BEN E. FIELIS 

From Ihc Department of Urologn, Stritch School of Medicine, Logoln UnhrrsiliJ, Chicago, 111. 
anil St. FranciB IIoBpiUtl, Lvanston, 111. 

It is with some hesitancy that I present a simple gadget for the prevention 
of meatal burns during transurethral resections, for I am unfamiliar with general 
statistics of such complications. 

Presumably in routine resections with equipment in good working order, burns 
of the urethral meatus should not occur. But, on several occasions, following 



Fio. 1. Polyvinyl insulating sheet approxiiniilcly 25 by 25 cm. Fenestra provided to 
admit No. 28 resectoscope sheath. 

transurethral resection of the prostate gland, an electrical burn occurred at the 
urethral meatus associated with desquamation and edema, and later as a soft 
stricture readily effaced after a few weeks. As soon as the burn was recognized, 
a check of the apparatus gave no clues. In each case the patient had an extremely 
long penile urethra, requiring pressure of the flange against the meatus. 

It u as assumed that additional insulation may prevent this complication, and 
therefore a polyvinyl insulating sheet was devised (fig. 1). Since using this sheet 
no bums have been encountered. The problem was taken to Mr. E. J. Wallace 
president of American Cystoscope Makers, Inc., and the polyvinyl materia! 
checked. We quote from Mr. Wallace: 

Presented before the Chicago Urolo^cal Society, December 10 1953 
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“We have checked the material and find that it has a dielectric strength of 
375 volts per mil, a power factor of .08 to .15 at GO cj'clcs, and a power factor 
of .04 to .14 at 10® cycles. Tests made with a circular electrode in contact with 
the material on an indifferent plate indicate that on 2 minutes exposure to 5000 
volts at GO cycles no puncture takes place. On the same test using vacuum tube 
liigh frequency current, a puncture occurs at 45 seconds, and a similar test using 
spark gap current results in a puncture at 15 .seconds. 

“The poljwinyl .sheeting is a good electrical insulating material and should 
provide additional protection to a patient. The amount of radioactive frequency 
energy which pa.sscs through the metal .shoulder of the bakelite .sheath is ex¬ 
tremely small, provided that the re.sectoscopc is in proper working condition. 
This leakage current represents ground due to body capacitj'. If the patient is 
thoroughl 3 ’' grounded b 3 ' the indifferent plate and if the instrument is held firmlj' 
in the hands of the operator, such small amounts of leakage current ground to 
the bod.v, and should not produce ain’’ burn. The in.'^ulating sheet, as stated 
previousl}’’, will provide an additional measure of protection, and we will be glad 
to supply these shcete in small packets, and if ^mu desire we will call them 
‘Fillis Insulating Sheets’,” 

It is hoped that this simple device maj' prevent the occasional meatal burn. 
It also serves a function in that the .sheet will properly drape the glans, thus 
adding a little nicetj^ that maj' be appreciated by the female personnel of c.ysto- 
scopic departments. Its sterilization is carried out comparable to ureteral 
catheter sterilization. 
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A WORKABLE SELF RETAIiXING RETRACTOR FOR RETROPUBIC 
PROSTATECTOiMY 

J/UIES A. IIAUIUS* AXn SAAIUEL A. VEST 
From the Department of Uroloppj Univcrsitii of Virginia Hospital, Charlottesville, Va. 

In the 10 years since Millin’s presentation the retropubic approach to the 
prostate has gained steadily in popularity. This approach, which is technically 
pleasing, has proven to be remarkably free of postoperative complications and 
the late results have been most gratifying. However, it shares with the perineal 
approach the disadvantages of requiring, at times, rather difficult exposure 
which usually necessitates four helping hands. After trying .several types of self 
retaining retractors, some designed o.spccially for the retropubic approach, we 
have in the past returned to a combination of two small Deaver reti'actors ap¬ 
plied to the lateral fossae and a malleable .spatula retractor for the bladder and 
peritoneum in the midlino. This combination has proven most satisfactory but, 
of course, rotpnres three hands. Recently wo have devised a combination of these 
three iustrumente in a single self vctaiuiug retractor which has the necessary 
flexible adjustments to retain adjacent tissues for adequate exposure. 



recto and trnccUsa?rdcp?it^demonstrated. They are adiust.able to any desired di- 

The salient features are: 1) lateral blade.s which utilize the approximate curve 
of a Deaver retractor and which are adjustable laterally at every angle and for 
depth of the wound; 2) a completely adjustable, malleable median blade for 
retraction of the bladder and peritoneum; 3) a frame of simple design and of size 

Accepted 5ot pTiWicatioii Jti\y 7, 

* Present address: 190 N. Upper St., LeMngton, ICy. 
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Fig. 2. Retractor in place sliowinf; anterior prostatic capsule with shorter marker di- 
rcctlj' over ape-v of prostate and loiijicr marker over vesical neck. Xotc angle and depth of 
adjustable lateral blades necessary in this ease for satisfactory c.\posure. 

adequate to allow ea.sy enucleation of the pro.static adenomas without removal 
of the retractor (fig. 1). 

In U.SC we have found it better to insert the lateral blades separated" using 
protective sponges under the blades. The instrument gives good retraction of 
both the recti and prevesical fat and with the median mallealile blade depressing 
the bladder, exposure of the prostate has been very satisfactoiy. In figure 2 the 
retractor is seen in place with a short marker placed directly o\'er the apex of the 
prostate and a long marker just above the vesical neck. Note that the angle and 
depth of the lateral blades are easllj-- adjustable for the variation in anatomy 
encountered in eveiy case. 


SUMMAItY 

A new self retaining retractor for retropubic prostatectomy is presented. The 
design incorporates the flexible adjustments necessary for use with A’aiying 
anatomical configuration of the male pelvis. 

This retractor was made through the kindness of Mr. Frederick J. Wallace 
of American Cystoscope Makers, Inc. 
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preparation for, 485, 616, 630, 934 


new growths, carcinoma, chlorolrianisenc 
for, 497 

new growths, carcinoma, dcsoxycorti- 
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perineal prostatectomy following en¬ 
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catheters in, 34 

Urethra, condylomata acuminata, 875 
hypospadias, repair of urethral stricture, 
6S1 , ,, 

hypospadias, tunnel-graft urethroplas y, 

677 

injury, 821 
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infections, sulfamclhylitbiadiazole, 552 
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vaso-epididymography, 983 
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